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1. System and memory architecture

The devices of GD32VW55x series devices are 32-bit general-purpose microcontrollers
based on the Nuclei N 3 0 grocessor. The N 3 0 processor is based on the RSIC-V
architecture instruction set, hereinafter referred to as the RISC-V processor. The RISC-V
processor includes two AHB buses known as |-Cache bus and System bus. All memory
accesses of the RISC-V processor are executed on the two buses according to the different
purposes and the target memory spaces. The memory organization uses a Harvard
architecture, pre-defined memory map and up to 4 GB of memory space, making the system
flexible and extendable.

1.1. RI S\C processor

RI S CPU target for embedded applications that r
area, which i s &onapricihainttecttaur BI SY¢t h-asenéetatt erfd
features, includingprsednpdtei @iy n dirantscthb tbatHddatenh sp.raen d
Vistht t p: / /[ us er . nfar mbre infermation @abmum the N 3 0 dore. It supports 64

general purpose registers (GPRs):

A 3-pipeline stages, using state-of-the-art processor micro-architecture to deliver the best-
of-class performance efficiency and lowest cost.

A Machine (M) and User (U) Privilege levels support.

A Non-maskable interrupt (NMI) support.

A Support dynamic branch predictor.

A Configurable instruction prefetch logic, which can prefetch subsequent two instructions
to hide the instruction memory access latency.

A Support WFI (Wait For Interrupt) and WFE (Wait For Event) scheme to enter sleep mode.

A Interrupt priority levels configurable and programmable.

A Enhancement of vectored interrupt handling for real-time performance.

A Support interrupt preemption with priority.

A Support interrupt tail chaining.

A Standard 4-wire JTAG debug port and 2-wire cJTAG debug port.

A Support interactive debug functionalities.

A Support 8 triggers for hardware breakpoint.

A RV32I/M/A/F/D/C/P/B instruction extensions support.

A Support two-level sleep modes: shallow sleep mode, and deep sleep mode.

A Support 64-bits widereal-time counter (can be used as System Tick).

A Support Physical Memory Protection (PMP) to protect the memory, 8 entries.

A Support Instruction Cache (I-Cache), 2-way associative, cache line size 32 bytes, total
32KB.

A Support single / double precision FPU.

A Support 2 cycle floating point MAC.

A Support packed-SIMD DSP.
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1.2.

System architecture

A 32-bit multilayer bus is implemented in the GD32VW55x devices, which enables parallel

access paths between multiple masters and slaves in the system. The multilayer bus consists

of an AHB interconnect matrix, three AHB buses and two APB buses. The interconnection
relationship of the AHB interconnect matrix is s
the corresponding master is able to access the corresponding slave through the AHB
interconnect matri x, while the 606 means the
corresponding slave through the AHB interconnect matrix.

Table 1-1. The interconnection relationship of the AHB interconnect matrix

F-C BUS | S BUS | DMAM | WIFI DMAP
FMC 1 1 1 0 1
SRAMO 1 1 1 1 1
AHB1 0 1 1 0 1
QSPI 1 1 1 1 1
AHB2 0 1 1 0 1
SRAML1 1 1 1 1 1
SRAM2 1 1 1 1 1
SRAM3 1 1 1 1 1
APB1 0 1 1 0 1
APB2 0 1 1 0 1
BLE 1 1 1 1 1
As i s shown arbeovseverhaelr emasters connected with
inclu«L£Bg, FSBUS, DMAM, DHEBRPSand WhEI coBHBeV bus of
coreCBUS is used for instruction fetch to the i:t
the tar-gB8 afeFthe internal FI as h, the external
internal SRAMs (SRAMO, SRAM1, SRAM2 and SRAM3).
of theV RloSCe, which is wused for instruction [ Vv
debuggdmegssa of the system regions. The System r
regi on, the external memory (QSPI _fl ash), BLE
memory bus of D MA, which is used by the DMA to
the t erfgetthsi s bus are the internal Fl ash, i nt

(QsSPI _flash), BLE and the peripheral region. DM
used by the DMA to access AHB -peneimphegr alrancif etr s
tar pdt ¢« his bus are the AHB and APB peripherals,

internal SRAMs ( SRAMO, SRAM1, SRAM2 and SRAMS3)
(QsSPI _flash). WIFI is the bus connects the AHB n
thergets of this bus are the SRAMs (SRAMO, SRAM
external memory (QSPI _fl ash).

There are also sever al sl aves connected with th
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SRAMO, SRAM1, SRAM2, SRAM3, AHB1,d ABHBR., FAMP@ 1li,s At
bus interface of the flash memohiypceonariotl mrandSR
memori es. AHB1 is the AHB bus connected with all
connected with AHB2 sl avesxt @SRPal i membeyb(QSPht &
is the bus i WherfeadAéPBdf aBAdEAPB2 are the two APB
of the APB sl aves. The two APB buses connect wi:
to 80Mhz, APB2 is |imited to 160Mhz.

Thes are interconnected using a mul tiEli aylelrr AHB b
GD32VWSy»stem architecture
Figure 1-1. GD32VW55x system architecture
— K—> Memmy():b Flash
5 Slave Controller Memory
R(I:SFEGV g::' / AHB1: Fmax = 160MHz > Vo
Fmax:160MHz _%',‘,_ Fesus Nome 1
z > EFUSE | QSPI| CRC|GPIO| RCU 3 LDO
_ ECLIC 3 — §<; fEBZ:g%‘aX?;DM% >
% lave
x | TRNG | CAU|HAU|PKCAU| i
SRAM lave |
H Slave @ AHBto APB|  AHBto APB
Slavq Bridge2 Bridgel
Slave { | PLL
Interrput request — —
Powered By Vpp ge
—> Slave Slave
SAR ADC
Powered By Vooa
« s 5 3
< »  WIFI_RF g g
< »| SYSCFG % %
< » TIMER15 N
< » TIMER16
< »  TIMERO
1.3. Memory map

The RISC-V processor is structured in Harvard architecture which can use separate buses to
fetch instructions and load/store data. The instruction code and data are both located in the

same memory address space but in different address ranges. Program memory, data memory,
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registers and 1/0O ports are organized within the same linear 4-Gbyte address space. The
maximum address range of the RISC-V is 4-Gbyte due to its 32-bit bus address width.
Additionally, a pre-defined memory map is provided by the RISC-V processor to reduce the

software complexity of repeated implementation of different device vendors. In the map, some

regions are used by the RISC-V system peripherals which can not be modified. However, the

other regions are available to the vendors. Table 1-2. Memory map of GD32VW55x devices
shows the memory map of the GD32VW55x devices, including Code, SRAM, peripheral, and
other pre-defined regions. Almost each peripheral is allocated 1KB of space. This allows

simplifying the address decoding for each peripheral.

Table 1-2. Memory map of GD32VW55x devices

Pre-defined _
Regions Bus Address Peripherals
0xD100 0000 i 0xD200 10000 RISC-V internal peripherals
0x9800 0000 i OXDOFF FFFF Reserved
External device | OSPI 0x9000 0000 - 0x97FF FFFF QSPI_FLASH (MEM)

0x7000 0000 - OX8FFF FFFF Reserved
0x6000 0000 - 0x67FF FFFF Reserved
0x4C06 3000 - Ox4FFF FFFF Reserved
0x4C06 1000 - 0x4C06 2FFF PKCAU
0x4C06 0C00 - 0x4C06 OFFF Reserved

0x4C06 0800 - 0x4C06 OBFF TRNG

0x4C06 0400 - 0x4C06 O7FF HAU

ArB2 0x4C06 0000 - 0x4C06 03FF CAU
0x4C05 0400 - 0x4C05 FFFF Reserved
0x4C05 0000 - 0x4CO05 03FF Reserved
0x4C04 0000 - 0x4C04 FFFF Reserved
0x4C00 0000 - 0x4C03 FFFF Reserved
0x4904 -00DOBFF F Reserved
0x4900-0XOPO0 3 H Reserved
Peripheral 0x400B-00DDFF H Reserved
0x400B-0894M0B O Reserved
0x400B-04H0@0B 0 Reserved
0x400B-009@0B 0 Reserved
OX400A-000O@O0A H Reserved
AHB1 O0OX400A-0€000A O Reserved
OX400A-08HO@OA O Reserved
OX400A-0O4O0@O0A O Reserved
O0OX400A-009@0A O Reserved
0x4008 -O4OMOPF H Reserved
0x4008 -0xX0O®MO8 O Reserved

0x4003-MXOHOPX®O7 H WIFI
0x4002 -8£6002 H Reserved
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Pre-defined .
Regions Bus Address Peripherals
0x4002 -BOH®O 2 B Reserved
0x4002 -000®02 A Reserved
0x4002-B0HDMO02 9 Reserved
0x4002 -6 7F Reserved
0x4002-BX¥HODO2 6 Reserved
0x4002 -6GXOHNMO 2 ¢ DMA
0x4002 -6XCOOD0O02 § Reserved
0x4002-GBBHOH®MO2 5 QSPI_FLASH(REG)
0x4002-6¥HOMO2 5 Reserved
0x4002-6X0HDMO2 5 Reserved
0x4D 040004002 4 Reserved
0x4002 -BCO002 7 Reserved
0x4002-B8HOMO2 3 RCU
0x4002-B440®M0 2 3 Reserved
0x4002-B0DMO2 3 CRC
0x4002 -2CO002 7 Reserved
0x4002 -@8HMO02 2 EFUSE
0x40@P0@x4002 2 Reserved
0x4002-@0DMO02 2 FMC
0x4002 -AaCc9002 1 Reserved
0x4002-a840mM0 2 1 Reserved
0x4002 -¥44HOm®m0O0 2 1 Reserved
0x4002 -x0O®MO0 2 1 Reserved
0x4002 -0CH0@0 2 C Reserved
0xM02 08RA@002 O GPIOC
0x4002-0¥4HODMO2 C GPIOB
0x4002-00DMO02 ( GPIOA
0x4001-B8HOMO1 F Reserved
0x4001-B44H0mMO01 8§ TIMER16
0x4001-B0DMO1 8§ TIMER15
0x4001 -0CODO1 7 Reserved
0x4001-r80MO 1 7 WIFI_RF
0x4001-6BX880M01 7 Reserved
APB2 0x4001-06BXHOMO1L 6 Reserved
0x4001-6HO®MO1L 5 Reserved
0x4001-6¥4HO®MO 1 5 Reserved
0x4001 -aXH4@O01 ¢ Reserved
0x4001-1840mM01 4 Reserved
0x4001-d4HO®MO1 4 Reserved
0x4001-0000m001 4 Reserved
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Pre-defined .
Regions Bus Address Peripherals
0x4001 -BXO001 7 EXTI
0x4001-B8H®MO1 3 SYSCFG
0x4001-B440MO1 3 Reserved
0x4001-B00PMO1 3 SPI
0x4001 -2CO001 2 Reserved
0x4001-@¥40mM01 2 Reserved
0x4001-@0NPMO1 2 ADC
0x4001-AA¥40O®O01 1 Reserved
0x4001-@0OD®WO1 1 UART2
0x4001-M08H0M01 Q0 Reserved
0x4001-04H0DM01 C Reserved
0x4001-MOOD®MO1 O TIMERO
0x4000 -DOOHOOO F Reserved
0x4000 -C€B000 ( RFI
0x4000-0r¥4O®O0O C Reserved
0x4000-0/X00D®MO0 7 PMU
0x4000 -6COMOO0 ¢ Reserved
0x4000 -6LCOM0O00 € Reserved
0x4000-GBBHO®MOO 5 12C1
0x4000-GBX¥HOHMO0O 5 12C0
0x4000 -aXO94@O0 ¢ Reserved
0x4000 -84H0MO00 4 USARTO
0x4000 -4HODMO0 4 UART1
0x4000-000®M00 4 Reserved
0x4000 -BLCHOOO0 3 Reserved
APBL 0x4000 -B8HMOO 3 Reserved
0x4000-B44HOM®MO0 3 Reserved
0x4000-BXOHND®MOO 3 FWDGT
0x4000 -2XCO000 Z WWDGT
0x4000-®8HOMO0 2 RTC
0x4000-®440m00 2 Reserved
0x4000-@0H0O®MO0O 2 Reserved
0x4000 -ACH@OO0 1 Reserved
0x4000-840mMO00 1 Reserved
0x4000-x¥44O®MO0 1 Reserved
0x4000 -@O04O®O 0 1 TIMERS
0x4000 -0CHO@OO0 Reserved
0x4000-MBHOH®MOO O Reserved
0x4000-O¥4HODMO0 C TIMER2
0x4000-MOD®MOCE O TIMER1
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Pre-defined .
Regions Bus Address Peripherals
0x2101 0000 - Ox3FFF FFFF Reserved
0x2100 0000 - 0x2100 FFFF BLE
0x2005 0000 - 0x20FF FFFF Reserved
SRAM AHB 0x2003 0000 - 0x2004 FFFF SRAM3 (96KB + shared 32KB)
0x2002 0000 - 0x2002 FFFF SRAM2 (64KB)
0x2001 0000 - 0x2001 FFFF SRAML1 (64KB)
0x2000 0000 - 0x2000 FFFF SRAMO (64KB)
0x1000 0000 - OX1FFF FFFF External memories remap
OXOFFC 0100 - OxOFFF FFFF Reserved
0XOFFC 0000 - OXOFFC 00FF EFUSE (256 bytes)
0xOBF8 0000 i OxOFFB FFFF Reserved
0x0BF4 0000 - OxOBF7 FFFF ROM(256KB)
0x0A07 0000 - OxOBF3 FFFF Reserved
Code AHB 0x0A04 0000 - 0x0A06 FFFF Reserved
0x0A02 0000 - 0Xx0OA03 FFFF Reserved
0x0AO01 0000 - 0x0A01 FFFF Reserved
0x0AO00 0000 - 0XxOAQ00 FFFF Reserved
0x0840 0000 - Ox09FF FFFF Reserved
0x0800 0000 - 0x083F FFFF Flash memory
0x0000 0000 - 0x07FF FFFF External memories remap
1.3.1. Onchip SRAM memory
The GD32VW55x series of devices contain up to 288 KB + shared 32KB on-chip SRAM
(SRAMO 64 KB, SRAM1 64 KB, SRAM2 64 KB, SRAM3 96KB + shared 32KB) which starts
at address 0x2000 0000. It supports byte, half-word (16 bits), and word (32 bits) accesses.
1.3.2. Onchip flash memory overview
The devices providechppt dl &DWiéhnséoiyaniasd into H024
pages with 4KB capacity perpage,an d562KB i nf or mati on bl
Refer to Flash memory controller (FMC) Chapter for more details.
1.4. Boot configuration

At startup, BOOTO value and BOOT1 value are used to select the boot address. BOOTO value
and BOOT1 value are determined by configurations shown in Table 1-3. BOOTO modes and

Table 1-4. BOOT1 modes respectively.

A The BOOTO value may come from the BOOTO pin or from the value of SWBOOTO bit in
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the EFUSE_CTLO register to free the GPIO pad if needed.
A The BOOT1 value may come from the PB1 pin or from the value of SWBOOT1 bit in the
EFUSE_CTLO register to free the GPIO pad if needed.

Table 1-3. BOOTO modes

BOOTO PC8
SWBOOTO EFBOOTO . BOOTO
pin
0 - 0 0
0 - 1 1
1 0 - 0
1 1 - 1
Table 1-4. BOOT1 modes
BOOT1 PB1
SWBOOT1 EFBOOT1 . BOOT1
pin
0 - 0 0
0 - 1 1
1 0 - 0
1 1 - 1

Refer to Table 1-5. Boot address modes for boot address.

When BOOTO value is 0:
A The boot address is selected according to EFSB bit value in EFUSE_CTLO register.
When BOOTO value is 1:

A When the EFBOOTLK bit in the EFUSE_CTLO register is 0, the boot address is selected
according to BOOT1 value.

Table 1-5. Boot address modes

EFBOOTLK | BOOTO | BOOT1 EFSB Boot address Boot area
- 0 - 0 0x08000000 SIP Flash
- 0 - 1 0x0BF46000 secure boot
0 1 0 - 0x0BF40000 Bootloader / ROM
0 1 1 - 0x20000000 SRAM
1 1 - - 0x0BF40000 Bootloader / ROM

The BOOTx (x=0/1) value (either coming from the pin or the EFBOOTX bit) is latched upon
reset release. It is up to the user to set BOOTXx values to select the required boot mode. The
BOOTX pin or EFBOOTX bit (depending on the EFBOOTLK and SWBOOTX bit value in the
EFUSE_CTLO register) is also re-sampled when exiting from Standby mode. Consequently,
they must be kept in the required Boot mode configuration in Standby mode. After startup
delay, the selection of the boot area is done before releasing the processor reset.

The embedded bootloader is |l ocated in the Syste
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Fl ash memory. The boot | ophdeane anf bteh ea cftdlvliadveidn g F
USARTO(PB15 and PA8), UART1(PA4 and PA5), UART2(
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1.5. System configuration registers (SY
SYSCFG base address: 0x4001 3800
1.5.1. Configuration register 0 (SYSCFG_CFGO0)
Address offset: 0x00
Reset value: 0x0000 000X (X indicates BOOT_MODE[1:0] may be any value according to
the BOOTO and BOOT1 pins)
This register has to be accessed by word (32-bit).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BOOJ _MODE]
Reserved !
Bits Fields Descriptions
31:2 Reserved Must be kept at reset value.
1:0 BOOT_MODE[1:0] Boot mode (Refer to Boot configuration for details)
Bit0 is mapping to the BOOTO value, the value of bitl is the opposite of the
BOOT1_n option bit value.
x0: Boot from Main Flash
01: Boot from the system memory
11: Boot from the embedded SRAM
1.5.2. EXTlI sources selection register 0 (SYSCI
Address offset: 0x08
Reset value: 0x0000 0000
This register has to be accessed by word (32-bit).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
’ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0] ‘
Bits Fields Descriptions
31:16 Reserved Must be kept at reset value.
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15:12 EXTI3_SS[3:0] EXTI 3 sources selection
0000: PA3 pin
0001: PB3 pin
Other configurations are reserved.
11:8 EXTI2_SS[3:0] EXTI 2 sources selection
0000: PA2 pin
0001: PB2 pin
Other configurations are reserved.
7:4 EXTI1_SS[3:0] EXTI 1 sources selection
0000: PA1 pin
0001: PB1 pin
Other configurations are reserved.
3:0 EXTIO_SS[3:0] EXTI 0 sources selection
0000: PAO pin
0001: PBO pin
Other configurations are reserved.
1.5.3. EXTI sources selection register 1 (SYSCI
Address offset: 0x0C
Reset value: 0x0000 0000
This register has to be accessed by word(32-bit).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI7_SS [3:0] EXTI6_SS [3:0] EXTI5_SS [3:0] EXTI4_SS [3:0] ‘
w w w 2
Bits Fields Descriptions
31:16 Reserved Must be kept at reset value.
15:12 EXTI7_SS[3:0] EXTI 7 sources selection
0000: PA7 pin
Other configurations are reserved.
11:8 EXTI6_SS[3:0] EXTI 6 sources selection
0000: PAG6 pin
Other configurations are reserved.
7:4 EXTI5_SS[3:0] EXTI 5 sources selection

0000: PAS5 pin
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Other configurations are reserved.

3:0 EXTI4_SS[3:0] EXTI 4 sources selection
0000: PA4 pin
0001: PB4 pin

Other configurations are reserved.

1.5.4. EXTI sources selection rS&i)ster 2 (SYSC|

Address offset: 0x10
Reset value: 0x0000 0000

This register has to be accessed by word(32-bit).

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ EXTI11_SS [3:0] EXTI10_SS [3:0] EXTI9_SS [3:0] EXTI8_SS [3:0] ‘

w w w w

Bits Fields Descriptions

31:16 Reserved Must be kept at reset value.

15:12 EXTI11_SS[3:0] EXTI 11 sources selection

0000: PA11 pin
0001: PB11 pin
Other configurations are reserved.

11:8 EXTI10_SS[3:0] EXTI 10 sources selection
0000: PA10 pin

Other configurations are reserved.

74 EXTI9_SS[3:0] EXTI 9 sources selection
0000: PA9 pin
Other configurations are reserved.

3:0 EXTI8_SS[3:0] EXTI 8 sources selection
0000: PA8 pin
0001: PC8 pin

Other configurations are reserved.

1.5.5. EXTlursmes selection register 3 (SYSCFG_E

Address offset: 0x14
Reset value: 0x0000 0000

This register has to be accessed by word(32-bit).
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI15_SS [3:0] EXTI14_SS [3:0] EXTI13_SS [3:0] EXTI12_SS [3:0] ‘
w w w w
Bits Fields Descriptions
31:16 Reserved Must be kept at reset value.
15:12 EXTI15_SS[3:0] EXTI 15 sources selection
0000: PA15 pin
0001: PB15 pin
0010: PC15 pin
Other configurations are reserved.
11:8 EXTI14_SS[3:0] EXTI 14 sources selection
0000: PA14 pin
0001: PC14 pin
Other configurations are reserved.
7:4 EXTI13_SS[3:0] EXTI 13 sources selection
0000: PA13 pin
0001: PB13 pin
0010: PC13 pin
Other configurations are reserved.
3.0 EXTI12_SS[3:0] EXTI 12 sources selection
0000: PA12 pin
0001: PB12 pin
Other configurations are reserved.
1.5.6. |/ O compensation control register (SYSCI
Address offset: 0x20
Reset value: 0x0000 0000
This register has to be accessed by word(32-bit).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CPS_H
Reserved v Reserved CPS_H

35



Z

GigaDevice GD32VWlSar Manua
Bits Fields Descriptions

319 Reserved Must be kept at reset value.

8 CPS_RDY Compensation cell ready flag

0: I/O compensation cell not ready

1: /0O compensation cell ready
7:1 Reserved Must be kept at reset value

0 CPS_EN Compensation cell power-down
0: I/O compensation cell power-down mode

1: /0 compensation cell enabled

1.5.7. SYSCFG configuration register 1 (SYSCFG.

Address offset: 0 x 5 4
Reset value: 0x0000 0000

This register has to be accessed by word(32-bit).

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LVD_LOC
Reserved Reserve

K
rs

Bits Fields Descriptions

31:3 Reserved Must be kept at reset value.

2 LVD_LOCK LVD lockup bit

This bit is set by software and cleared only by a system reset. It can be used to lock
the LVD connection to TIMERO/15/16 break input.

0: LVD interrupt disconnected from TIMERO/15/16 break input.

1: LVD interrupt connected to TIMERO0/15/16 break input.

1.0 Reserved Must be kept at reset value.

1.5.8. SYSCFG shared SRAM configuration regi st

Address offset: 0 x 6 8
Reset value: 0x0000 0001

This register has to be accessed by word(32-bit).

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Reserved
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trigger input (ITIx).

0000: Reserved

0001: Internal trigger input O (ITIO)

0010: Internal trigger input 1 (ITI1)

0011: Internal trigger input 2 (ITI2)

0100: Internal trigger input 3 (ITI3)

0101: CIO edge flag (CIOF_ED)

Others: Reserved

These bits must not be changed when slave mode is enabled.

GigaDevice GD32VWlSa«r Manual
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SOWNSE
Reserved
L
w
Bits Fields Descriptions
311 Reserved Must be kept at reset value.
0 SOWNSEL Shared SRAM ownership select
This bit is used to control the ownership of the shared 32K SRAM.
0: Wireless
1: Core
1.5.9. TI MER trigger selection register (SYSCF
Addressoffsett 0x 100 + 0x4 * X
Reset value: 0x0000 0000
TSCFGO[3:0], TSCFG1[3:0]..TSCFG6[3:0] are mutually exclusive and cannot be configured
at the same time. When TSCFG7[3:0] is used, ensure that TSCFGy[3:0](y = 0..6) is zero.
Otherwise, the channel input source selected by TSCFGy[3:0] prevails.
This register has to be accessed by word(32-bit).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TSCFG7[3:0] TSCFG6[3:0] ‘ TSCFG5[3:0] ‘ TSCFG4[3:0] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TSCFG3[3:0] TSCFG2[3:0] ‘ TSCFG1[3:0] ‘ TSCFGO[3:0] ‘
Bits Fields Descriptions
31:28 TSCFG7[3:0] ITS trigger source configuration

Note: When TSCFG7[3:0] is used, TSCFGy[3:0](y = 0..6) should be zero, otherwise,
the ITS trigger cooperate with TSCFGy[3:0], and input source depend on
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TSCFGy[3:0].

27:24 TSCFG6[3:0] External clock mode 0 configuration
This bit-field specifies which signal is selected as the trigger input, which is used to
synchronize the counter.
0000: External clock modeO disable
0001: Internal trigger input 0 (ITIO)
0010: Internal trigger input 1 (ITI1)
0011: Internal trigger input 2 (ITI2)
0100: Internal trigger input 3 (ITI3)
0101: CIO edge flag (CIOF_ED)
0110: channel 0 input Filtered output (CIOFEOQ)
0111: channel 1 input Filtered output (CI1FE1)
1000: External trigger input filter output(ETIFP)
Others: Reserved
These bits must not be changed when slave mode is enabled.

23:20 TSCFG5[3:0] Event mode configuration
This bit-field specifies which signal is selected as the trigger input, which is used to
synchronize the counter.
0000: Event mode disable
0001: Internal trigger input 0 (ITI0)
0010: Internal trigger input 1 (ITI1)
0011: Internal trigger input 2 (IT12)
0100: Internal trigger input 3 (ITI3)
0101: CIO edge flag (CIOF_ED)
0110: channel 0 input Filtered output (CIOFEO)
0111: channel 1 input Filtered output (CI1FE1)
1000: External trigger input filter output(ETIFP)
Others: Reserved

These bits must not be changed when slave mode is enabled.

19:16 TSCFGA4[3:0] Pause mode configuration
This bit-field specifies which signal is selected as the trigger input, which is used to
synchronize the counter.
0000: Pause mode disable
0001: Internal trigger input 0 (ITI10)
0010: Internal trigger input 1 (ITI1)
0011: Internal trigger input 2 (IT12)
0100: Internal trigger input 3 (ITI3)
0101: Reserved
0110: channel 0 input Filtered output (CIOFEOQ)
0111: channel 1 input Filtered output (CILFE1)
1000: External trigger input filter output(ETIFP)
Others: Reserved
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These bits must not be changed when slave mode is enabled.

15:12 TSCFG3[3:0] Restart mode configuration
This bit-field specifies which signal is selected as the trigger input, which is used to
synchronize the counter.
0000: Restart mode disable
0001: Internal trigger input O (ITIO)
0010: Internal trigger input 1 (ITI1)
0011: Internal trigger input 2 (ITI2)
0100: Internal trigger input 3 (ITI3)
0101: CIO edge flag (CIOF_ED)
0110: channel 0 input Filtered output (CIOFEOQ)
0111: channel 1 input Filtered output (CILFE1)
1000: External trigger input filter output(ETIFP)
Others: Reserved

These bits must not be changed when slave mode is enabled.

11:8 TSCFG2[3:0] Quadrature decoder mode 2 configuration
0000: Quadrature decoder mode 2 disable
Others: The counter counts on both CIOFEO and CI1FE1 edge, while the direction
depends on each other.

These bits must not be changed when slave mode is enabled.

74 TSCFG1[3:0] Quadrature decoder mode 1 configuration
0000: Quadrature decoder mode 1 disable
Others: The counter counts on CILFE1 edge, while the direction depends on CIOFEQ
level.

These bits must not be changed when slave mode is enabled.

3:0 TSCFGO[3:0] Quadrature decoder mode O configuration
0000: Quadrature decoder mode 0 disable
Others: The counter counts on CIOFEO edge, while the direction depends on CI1FE1
level.

These bits must not be changed when slave mode is enabled.
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1.6. Device electronic signature

The device electronic signature contains memory size information and the 96-bit unique
device ID. It is stored in the information block of the Flash memory. The 96-bit unique device
ID is unique for any device. It can be used as serial numbers, or part of security keys, etc.

1.6.1. Memory density information

Base address: Ox1FFF F7EO

The value is factory programmed and can never be altered by user.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ SRAM_DENSI TY[15: 0] ‘

r

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ FLASH_DENSITY[15:0] ‘

r

Bits Fields Descriptions
31:16 SRAM_DENSITY SRAM density
[15:0] The value indicates the on-chip SRAM density of the device in Kbytes.

Example: 0x0008 indicates 8 Kbytes.

15:0 FLASH_DENSITY Flash memory density
[15:0] The value indicates the Flash memory density of the device in Kbytes.
Example: 0x0020 indicates 32 Kbytes.

1.6.2. Uni que device I D (96 bits)

Base address: Ox1FFF F7E8

The value is factory programmed and can never be altered by user.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

UNI QUE_1D[31:16] ‘

r

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UNI QUE_I D[ 15:0] ‘

r
Bits Fields Descriptions
31:.0 UNIQUE_ID[31:0] Unique device ID

Base address: Ox1FFF F7EC

The value is factory programmed and can never be altered by user.
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNI QUE_1I D[ 63: 48] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNI QUE_I D[ 47:32] ‘
r
Bits Fields Descriptions
31.0 UNIQUE_ID[63:32] Unique device ID
Base address: Ox1FFF F7F0
The value is factory programmed and can never be altered by user.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNI QUE_1 D[ 95:80] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUH 719D 6 4] ‘
r
Bits Fields Descriptions
31.0
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2. Flash memory controller (FMC)
2.1. Overview
The flash memory controller, FMC,pr ovi des al |l the necestiap yFlifantitt
Memory. There al so psoverdas,aga&nerwasred pmaogr am f
2.2. Characteristics
A Two memory organizations:
- Mai bpto4MB (typical : 2MB) of on-chip flash memory for instruction and data.
- I nf or mat i266K byebk matli&ader
A The on-chip flash pagesize is 4KB.
A Supports RTDEC (decrypt by AES real-time) fuction.
A Word programming, page erase and mass erase operation.
A Flash security protection to prevent illegal code / data access.
A Page erase / program protection to prevent unexpected operation.
2.3. Function overview
2.3.1. FIl asdamonry architecture

The flash memory consists of no more than 4MB main flash, which is organized into 1024
pages with 4KB capacity per page, and 256KB information block for the boot loader. Each
page can be erased individually. The Ta bP-EBase address and size for

shows the details of flash organization.

Table2-1.Base address and size for flash memory

Block Name Address range size(bytes)
Page 0 0x0800 0000 - 0x0800 OFFF 4KB
Page 1 0x0800 1000 - 0x0800 1FFF 4KB
Page 2 0x0800 2000 - 0x0800 2FFF 4KB

Main flash block

Page 1022 0x083F E000 - 0x083F EFFF 4KB

Page 1023 0x083F FOO0O0 - 0x083F FFFF 4KB

normal 0xOBF4 0000 - Ox0OBF4 5FFF 24KB

Bootloader secure boot 0x0BF4 6000 - 0xOBF4 DFFF 32KB
secure ROM 0xOBF4 E000 - OxOBF7 FFFF 200KB
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Note: The bootloader block cannot be programmed or erased by user.

2.3.2. Read operations

The flash can be addressed directly as a common memory space.

RTBC function

RTDEC function means that when reading data from flash, it can be decrypted in real time
according to the EFUSE module's configuration of AES algorithm. (Data written to flash is
encrypted already). There have on-time decrypt function when AESEN bit in
EF USE_ US E R@sieLis set. This is implements by hardware on-time and invisible by
software. The AES key use AESKEY [127:0] bits in EFUSE_AESKEY to set.

Fetch data use SIP flash. Start address is 0x08000000. Size is 4MB. It can support RTDEC
function.

NGRTDEC functi on

Up to four areas can be configured without RTDEC function by FMC_NODECx (x=0,1,2,3),
evenif AESEN bitinEF US E _ U S EfRdgsieLs set.

Read add offset fucti on

In order to meet the needs of Wi-Fi OTA fuction, the read offset function can be configured to
increase the bus initial address by add an offset and then read it from FMC. After setting the
read offset value and area by configuring FMC_OFVR and FMC_OFRG, reading the value of
the source address is equivalent to reading the value of the add offset address. If user need
to configure other functions, the RTDEC area configuration needs to use the source address.

Note:1. Adding offset area doesRTnDEIC sawpepaort conf i ¢
2. The offset funcopenaomoyn,smpposuppoeadprogr al
operation.

2.3.3. Unl ock the FMC_CTL register

After reset, the FMC_CTL register is not accessible in write mode, and the LK bit in the
FMC_CTL register is reset to 1. An unlocking sequence consists of two write operations to
the FMC_KEY register to open the access to the FMC_CTL register. The two write operations
are writing 0x45670123 and OxCDEF89AB to the FMC_KEY register. After the two write
operations, the LK bit in the FMC_CTL register is reset to 0 by hardware. The software can
lock the FMC_CTL again by setting the LK bit in the FMC_CTL register to 1. Any wrong
operations to the FMC_KEY, will set the LK bit to 1, and lock the FMC_CTL register, and lead
to a bus error.

The OBWEN bit in the FMC_CTL are still protected even the FMC_CTL is unlocked. The
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unlocking sequence consists of two write operations, which are writing 0x45670123 and
OXCDEF89AB to the FMC_OBKEY register. Then the hardware sets the OBWEN bit in the
FMC_CTL register to 1. The software can reset OBWEN bit to 0 to protect the FMC_NODECXx
( x =0, 1EMZ ,OFRG/FMC_OFVR registers.

Note:l1. As |l ong as the wrong key is written to FM(
2. Write wrong key to OBKEY does not generate a

2.3.4. Page erase

The FMC provides a page erase function which is used to initialize the contents of a main
flash memory page to a high state. Each page can be erased independently without affecting
the contents of other pages. The following steps show the access sequence of the registers
for a page erase operation.

A Unlock the FMC_CTL register if necessary.

A Check the BUSY bitin the FMC_STAT register to confirm that no flash memory operation
is in progress (BUSY equals to 0). Otherwise, wait until the operation has finished.

A Setthe PER bit in the FMC_CTL register.

A Write the page absolute address (0x08XX XXXX) into the FMC_ADDR registers.

A Send the page erase command to the FMC by setting the START bit in the FMC_CTL
register.

A Wait until all the operations have finished by checking the value of the BUSY bit in the

FMC_STAT register.
A Read and verify the page using a SBUS access if required.

When the operation is executed successfully, the ENDF bit in the FMC_STAT register is set,

and an interrupt will be triggered by FMC if the ENDIE bit in the FMC_CTL register is set.

Note that a correct target page address must be confirmed. Otherwise, the software may run

out of control if the target erase page is being used to fetch codes or access data. The FMC

will not provide any notification when that happens. Additionally, the page erase operation will

be ignored on erase / program protected pages. In this condition, a flash operation error

interrupt will be triggered by the FMC if the ENDIE bit in the FMC_CTL register is set. The

software can check the WPERR bit in the FMC_STAT register to detect this condition in the

interrupt handler. The Fi_ g R¥le Pr ocess of pagehowsttepageearageer at i or
operation flow.
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Figure 2-1. Process of page erase operation

Start

Is the LK bitis 0 Unlock the FMC_CTL

Is the BUSY bitis 0

Set the PER bit,
Write FMC_ADDR

A

Send the command to FMC
by set START bit

No

Is the BUMHSO/

Yes
\
Finish

2.3.5. Ma s s erase

The FMC provides a complete erase function which is used to initialize the main flash block
contents. This erase can affect entire flash block by setting the MER bit to 1 in the FMC_CTL
register. The following steps show the mass erase register access sequence.

A Unlock the FMC_CTL register if necessary.

A Check the BUSY bitin the FMC_STAT register to confirm that no flash memory operation
is in progress (BUSY equals to 0). Otherwise, wait until the operation has finished.

A Setthe MER bit in the FMC_CTL register if erase entire flash.

A Send the mass erase command to the FMC by setting the START bit in the FMC_CTL
register.

A Wait until all the operations have been finished by checking the value of the BUSY bit in

the FMC_STAT register.
A Read and verify the flash memory using a SBUS access if required.
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When the operation is executed successfully, the ENDF bit in the FMC_STAT register is set,
and an interrupt will be triggered by FMC if the ENDIE bit in the FMC_CTL register is set.
Since all flash data will be modified to a value of OxFFFF_FFFF, the mass erase operation

can be implemented using a program that runs in SRAM or using the debugging tool that
accesses the FMC registers directly. Additionally, the mass erase operation will be ignored if
any page is erase / program protected. In this condition, a flash operation error interrupt will
be triggered by the FMC if the ERRIE bit in the FMC_CTL register is set. The software can
check the WPERR bit in the FMC_STAT register to detect this condition in the interrupt
handler.

TheEi gw@Re Process of mas sindieatestheamass prase @ératiantilow.

Figure 2-2. Process of mass erase operation

Start

Is the LK bitis O Unlock the FMC_CTL

Is the BUSY bitis O

Set the MER bit

4

Send the command to
FMC by set START bit

A

Is the BUSY bitis O

Finish

2.3.6. Main flash programming

The FMC provides a 32-bit word programming function by SBUS which is used to modify the
main flash memory contents.
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The following steps show the register access sequence of the programming operation.

> > > > >

A

Unlock the FMC_CTL register if necessary.

Check the BUSY bitin the FMC_STAT register to confirm that no flash memory operation
is in progress (BUSY equals to 0). Otherwise, wait until the operation has finished.

Set the PG bit in the FMC_CTL register.

Write the data to be programed by SBUS with desired absolute address (0x08XX XXXX).
Wait until all the operations have been finished by checking the value of the BUSY bit in
the FMC_STAT register.

Read and verify the flash memory using a SBUS access if required.

When the operation is executed successfully, the ENDF bit in the FMC_STAT register is set,
and an interrupt will be triggered by FMC if the ENDIE bit in the FMC_CTL register is set.
Note that there are some program error need caution:

Each word can be programmed only one time after erase and before next erase. Note that
the PG bit must be set before the word programming operation.

Additionally, the program operation will be ignored on erase / program protected pages and
the WPERR bit in the FMC_STAT will be set.

In these conditions, a flash operation error interrupt will be triggered by the FMC if the ERRIE
bit in the FMC_CTL register is set. The software can check WPERR bit in the FMC_STAT
register to detect which condition occurred in the interrupt handler. The Ei g 2i3e Pr ocess

of

word pr ogr showsdhp wardgtograsnming operation flow.
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Figure 2-3. Process of word program operation

Start

Is the LK bitis 0 Unlock the FMC_CTL

Is the BUSY bitis 0

Set the PG bit

Y

Perform word write by
DBUS

Is the BUSY bitis 0

Finish

Note: 1. In order to meet Wi-Fi OTA requirements, support continuous program when set PG
bit.

2. If user do not do read to check operation before program, it can realize the wired-AND of
the data to be programmed and the data in flash.

3. In order to achieve the fastest programming speed, user need to follow the following points
when programming. (1) 32-bit program and the address is continuous. (2) Program
continuously on the bus, there must be no read flash between two write operation. (3) The
interval between two write operations cannot exceed 64xThcik (flash clock is hclk/2).

2.3.7. Option bytes

Option bytes description

The option bytes desdabp2i cOptiiso.nIhhegweepst hnohhbyte
configured according to the requirements of the
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Table 2-2. Option bytes
Name Register map
12 SRAM1_RST
11 NRST_DPSLP
10 NRST_STDBY Option bvyte regi f
9 NWDG_HW
[7:0] SPC[7:0]
Option byte user
[31:0] USER[31:0]
(FMC OBUSER)
[25:16] WRPO EPAGE[9:0]| Opti on byvte writs
[15:0] WRPO_SPAGE[9:0] register 0 (FMC
[25:16] WRP1_EPAGE[9:0]| Opt i on byte writg
[15:0] WRP1_SPAGE[9:0] register 1 (FEMC
Option bytes modify
To modify the user options value, foll ow
A Unlock the FMC_CTL register if necessary.
A Check the BUSY bitin the FMC_STAT register to confirm that no flash memory operation
is in progress (BUSY equals to 0)
A Unlock the option bytes operation bits in the FMC_CTL register if necessary.
A Wait until the OBWEN bit is set in the FMC_CTL register.
A Write the desired options value in the options registers.
A Setthe OBSTART bit in the FMC_CTL register.
A Wait until all the operations have finished by checking the value of the BUSY bit in the
FMC_STAT register.
A Set the OBRLD option bit or launch a system reset to start option bytes loading.
2.3.8. Security protection

Security protection

The FMC provides a security protection function to prevent illegal code / data access to the
flash memory. This function is useful for protecting the software / firmware from illegal users.

Protecti ono Ipervoetle cOt:i onn

When SPCJ7:0] bits in FMC_OBR is set to OXAA, after the system is reset, the flash memory
will be in no protection state. The main flash are accessible by all operations. The SRAM1
and the backup registers are also accessible by all operations.

Protection | evel 1: read protection

When SPCJ[7:0] bits in FMC_OBR is set to to any value except OXAA, after the system is reset,
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2.3.9.

the flash memory will be in protection level 1 state.

AUser m6deéexecutingin user mode (boot fl ash) can acc
SRAM1 and backup registers wintdh palolgrapmr.ati ons

ADebug, boot RAM and :Hnodebugmodeammien coteisirensing from
boot RAM or boot loader, the flash main memory, the backup registers and the SRAM1 are
totally inaccessible. In these boot modes an intrusion is detected and a read or write access
to the flash or SRAM1 generates a bus error and a core exception.

Table 2-3. Flash operation under different protection levels

Access type Fetch Read Write Page erase

no write protection pages: OK
No protection, protection level-

OK write protection pages: WI and

WPERR flag set

1 no intrusion®

Protection level-1 with write invalid,
. . Bus error
instruction® WPERR flag set

Not®&. Level 1 no intrusion =ndvhrn dolug ngc d e DM.
1 with intrusion = when debug / boot RAM / boot

Modi fy security protection | evel

It is easy to move from security protection | e\
SPC[ 7: 0] i n &nWwWC _ VOBIRud oexcept for OxAA.

When the SPC[7:0] is programmed to the value 0Xx.
erase of the flash main memory is performed. Th
erased.

Wirte protection

The FMC provides a write protection function to prevent erase / program function on the flash
memory. The page erase or program will not be accepted by the FMC on protected pages. If
the page erase or program command is sent to the FMC on a protected page, the WPERR
bit in the FMC_STAT register will be set by the FMC. If the WPERR bit is set and the ERRIE
bit is also set to 1 to enable the corresponding interrupt, then the flash operation error interrupt
will be triggered by the FMC to draw the attention of the CPU. Th e wproitteect ed ar ea
defined in the option byptreost e(cRMQ _.OBR) is al so w
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2.3.10. FLASH interrupts

Interrupts: end of operation / operation error.

Table 2-4. Flash interrupt requests

_ Interrupt

Flag Description Clear method :
enable bit

ENDF end of operation ) ) ) ENDIE

Write 1 to corresponding bit
erase / program on protected ) .
WPERR in FMC_STAT register ERRIE
pages
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2.4. Register definition
FMC base address: 0x4002 2000
24.1. Unl ock key register (FMC_KEY)
Address offset: 0x04
Reset value: 0x0000 0000
This register has to-bbhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ KEY[15:0] ‘
w
Bits Fields Descriptions
31:.0 KEY[31:0] FMC_CTL unlock register
These bits are only be written by software.
Write KEY [31:0] with keys to unlock FMC_CTL register.
2.4.2. Option byte unlock key register (FMC_OBI
Address offset: 0x08
Reset value: 0x0000 0000
This register has to-bbe )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0] ‘
Bits Fields Descriptions
31:0 OBKEY[31:0] These bits are only be written by software.
Write OBKEY [31:0] with keys to unlock OBWEN bit in FMC_CTL register.
2.4.3. Status register (FMC_STAT)

Address offset: 0x0C
Reset value: 0x0000 0000
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This register has to-bbe )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ ENDF ‘WPERR‘ Reserved ‘ BUSY ‘

rc_wl rc_wl r

Bits Fields Descriptions
316 Reserved Must be kept at reset value.
5 ENDF End of operation flag bit

When the operation executed successfully, this bit is set by hardware. The software
can clear it by writing 1.

4 WPERR Erase / Program protection error flag bit
When erase / program on protected pages, this bit is set by hardware. The software
can clear it by writing 1.

31 Reserved Must be kept at reset value.

0 BUSY The flash is busy bit
When the operation is in progress, this bit is set to 1. When the operation is end or
an error is generated, this bit is cleared to 0.

2.4.4, Control register (FMC_CTL)

Address offset: 0x10
Reset value: 0x0000 0080

Thiregisterhas t o be accesbsietd) .by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBRLD IOBSTART Reserved | ENDIE |Reserved| ERRIE ‘ OBWEN [ Reserved LK ‘ START ‘ Reserved ‘ WTPG ‘ MER | PER ‘ PG ‘
w rw rw w w rs rs w w 2 w
Bits Fields Descriptions
31:16 Reserved Must be kept at reset value.
15 OBRLD Option byte reload bit
This bit is set by software
0: No effect
1: force option byte reload.
14 OBSTART Option bytes modification start bit
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0: No effect
1: Trigger an option bytes operation. This bit can only be written if OBWEN bit is

set. This bit is only set by software, and is cleared when the BUSY bit is cleared in

FMC_STAT.
13 Reserved Must be kept at reset value.
12 ENDIE End of operation interrupt enable bit

This bit is set or cleared by software
0: No interrupt generated by hardware.
1: End of operation interrupt enable

11 Reserved Must be kept at reset value.

10 ERRIE Error interrupt enable bit
This bit is set or cleared by software
0: No interrupt generated by hardware.

1: Error interrupt enable

9 OBWEN FMC_OBR / FMC_OBUSER / FMC_OBWRPx(x=0, .
FMC_OFRG / FMC_OFVR write enable bit
This bit is set by hardware when right sequence written to FMC_OBKEY register.
This bit can be cleared by software.

8 Reserved Must be kept at reset value.

7 LK FMC_CTL lock bit
This bit is cleared by hardware when right sequence written to the FMC_KEY

register. This bit can be set by software.

6 START Send erase command to FMC
This bit is set by software to send erase command to FMC.

This bit is cleared by hardware when the BUSY bit is cleared.
5:4 Reserved Must be kept at reset value.

3 WTPG WIFI trim program command bit
This bit is set or clear by software
0: no effect

1: WIFI trim program command

2 MER Main flash mass erase command bit
This bit is set or cleared by software
0: No effect
1: Main flash mass erase command

1 PER Main flash page erase command bit
This bit is set or clear by software
0: No effect
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1: Main flash page erase command
0 PG Main flash program command bit
This bit is set or clear by software
0: No effect
1: Main flash program command
Note: T h iregisters houl d be reset after the correspondi
2.4.5. Address register (FMC_ADDR)
Address offset: 0x14
Reset value: 0x0000 0000
This register has rtdo-blBe2)accessed by wo
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR[31:16] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ADDR[15:0] ‘
w
Bits Fields Descriptions
31:0 ADDR[31:0] Flash erase / program command address bits
These bits are configured by software.
ADDR bits are the address of flash to be erased / programmed.
2.4.6. Option byte status register (FMC_OBSTAT)
Address offset: 0x1C
Reset value: OXOXXX XXXX.
This register has to-bhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ WP ‘ SPC Reserved
r r
Bits Fields Descriptions
31:3 Reserved Must be kept at reset value.
2 WP EFUSE config 32k write protection state

0: write protection is reset

55



Z

GigaDevice GD32 VWS ar Manua

1: write protection is set

1 SPC Security protection level 1 state
0: Protection level 1 is reset

1: Protection level 1 is set

0 Reserved Must be kept at reset value.

2.4.7. Option byte register (FMC_OBR)

Address offset: 0x40

Reset value: OxXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory
when OBRLD is set or system reset. The loading condition of the SRAM1_RST bit must be
power-on reset.)

This register can not be written if OBWEN bit i

This register has to-bhd )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Reserved ‘

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SRAM1_ | NRST_D |NRST_ST|NWDG_H

Reserved Reserved SPC[7:0]
RST PSLP DBY W
rw rw rw rw w
Bits Fields Descriptions
31:13 Reserved Must be kept at reset value.
12 SRAM1_RST SRAML1 reset enable bit
0: No effect

1: Clear SRAM1 data automatically. Effective after system reset.

11 NRST_ DPSLP Deepsleep entry reset option status bit
0: Areset is generated when entering Deepsleep mode

1: No reset generated when entering Deepsleep mode

10 NRST_STDBY Standby entry reset option status bit
0: Areset is generated when entering Standby mode
1: No reset generated when entering Standby mode

9 NWDG_HW Watchdog status bit
0: Watchdog is hardware watchdog

1: Watchdog is software watchdog.
8 Reserved Must be kept at reset value.

7:0 SPC[7:0] Option byte security protection value. Effective after system reset.
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Note: The security protection of the flash memory is subject to this bits field.
2.4.8. Option byte user value register (FMC_OBI
Address offset: 0x44
Reset value: OxXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory
when OBRLD is set or system reset.)
This register can not be written if OBWEN bit i
This register has to-bbhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ USER[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ USER[15:0] ‘
rw
Bits Fields Descriptions
31:.0 USERJ[31:0] Option byte USER value.
2.4.9. Option byte write protection area regi si

Address offset: 0x48
Reset value: OxXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory
when OBRLD is set or system reset.)

This register can not be written if OBWEN bit i

This register has to-bhd )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ‘ WRPO_EPAGE[9:0] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ‘ WRPO_SPAGE[9:0] ‘
w
Bits Fields Descriptions
31:26 Reserved Must be kept at reset value.
25:16 WRPO_EPAGE[9:0] End page of write protection area 0
15:10 Reserved Must be kept at reset value.
9:0 WRPO_SPAGE[9:0] Start page of write protection area 0
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2.4.10. Option byte write protection area regi s
Address offset: 0x4C
Reset value: OxXXXX XXXX (Register bits O to 31 are loaded with values from flash memory
when OBRLD is set or system reset.)
This register can not be written if OBWEN bit i
This register has to-bbe )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘ WRP1_EPAGE[9:0] ‘
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ WRP1_SPAGE[9:0] ‘
rw
Bits Fields Descriptions
31:26 Reserved Must be kept at reset value.
25:16 WRP1_EPAGE[9:0] End page of write protection area 1
15:10 Reserved Must be kept at reset value.
9:0 WRP1_SPAGE[9:0] Start page of write protection area 1
2.4.11. NO RTDEC region register0éx3)( FMC_NODECKX) |
Address offset: 0x70 + 0x4 * x
Reset value: 0x0000 03FF
This register can not be written if OBWEN bit i
This register has to-bhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘ NODECx_EPAGE[9:0] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ NODECx_SPAGE[9:0] ‘
w
Bits Fields Descriptions
31:26 Reserved Must be kept at reset value.
25:16 NODECx_EPAGE[9: End page of NODEC region x (x=0,1,2,3).
0]
15:10 Reserved Must be kept at reset value.
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9:0 NODECx_SPAGE[9: Start page of NODEC region x (x=0,1,2,3).
0]
2.4.12. Of fset region register (FMC_OFRG)
Address offset: 0x80
Reset value: 0x0000 1FFF
This register can nots bsetwritten if OBWEN bit i
This register has to-bbe )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘ OF_EPAGE[12:0] ‘
I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ OF_SPAGE[12:0] ‘
Bits Fields Descriptions
31:29 Reserved Must be kept at reset value.
28:16 OF_EPAGE[12:0] End page of offset region.
15:13 Reserved Must be kept at reset value.
12:0 OF_SPAGE[12:0] Start page of offset region
2.4.13. Of fset value register (FMC_OFVR)
Address offset: 0x84
Reset value: 0x0000 0000
This regianteoot be written if OBWEN bit is set.
This register has to-bhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved OF_VALUE[12:0] ‘
Bits Fields Descriptions
31:13 Reserved Must be kept at reset value.
12:0 OF_VALUE[12:0] Offset value
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2.4.14. Product | DO register (FMC_PI DO)
Address offset: 0x100
Reset value: OXXXXX XXXX
This register has to-bbhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PIDO[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PIDO[15:0] ‘
Bits Fields Descriptions
31:.0 PIDO[31:0] Product reserved ID code register
These bits are read only by software.
These bits are unchanged constant after power on. These bits are one time program
when the chip produced.
2.4.15. Product 1 D1 register (FMC_PID1)
Address offset: 0x104
Reset value: OxXXXXX XXXX
This register has to-bbe )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PID1[15:0] ‘
r
Bits Field Descriptions
31:0 PID1[15:0] Product reserved ID code register
These bits are read only by software.
These bits are unchanged constant after power on. These bits are one time program
when the chip produced.
2.4.16. RF Trinmerreghi st FMC_RFTO)

Address offset: 0x108
Reset value: OxXXXX XXXX

This register has to-bbhd )accessed by word (32
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Reset value: OxXXXX XXXX
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ BLETXCAL[7:0] ‘ WIFITXCAL[7:0] ‘
r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ THECAL[7:0] ‘ PABIAST1[3:0] PABIASTO[3:0] ‘
r r r
Bits Field Descriptions
31:24 BLETXCAL[7:0] BLE transmit power calibration value
23:16 WIFITXCALJ[7:0] WIFI transmit power calibration value
15:8 THECAL[7:0] Thermal meter calibration value
7:4 PABIAST1[3:0] The PA bias fine tune value.
3.0 PABIASTO[3:0] The PA(Power Amplifier) bias coarse tune value.
2.4.17. RF Trim register 1 (FMC_RFT1)
Address offset: 0x10C
Reset value: 0x0000 00XX
This register has to-bhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved EFUSEID[3:0] WIFIRXGCAL[3:0] ‘
r r
Bits Field Descriptions
318 Reserved Must be kept at reset value.
74 EFUSEID[3:0] The EFUSE version ID.
3:0 WIFIRXGCAL[3:0] The WIFI receive gain calibration value.
2.4.18. WIFI Trim registerO1pFMC_WFTx) ( x =

by word (32

18 17 16

WIFI_TRIM[31:16]

rw
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WIFI_TRIM[15:0] ‘
w
Bits Field Descriptions
310 WIFI_TRIM[31:0] After the system is reset, it is loaded from the flash. After the WTPG is set to 1, it

can be program, and the corresponding flash cannot be erased.

In the register program process, the WTPG bit is set to 1. Until the BUSY bit is 0, it
indicates the end of programing. These bits are one time program when the chip
produced, and each program a register (32bit). Update the value of program after

system reset.
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3. Electronic fuse (EFUSE)
3.1 Overview
The Efuse controller has Efuse macro that store system paramters. As a non-volatile unit of
storage, the bit of Efuse macro cannot be restored to 0 once it is programmed to 1. According
to the software opration, the Efuse controller can program all bits in the system parameters.
3.2. Characteristics
A One-time programmable nonvolatile Efuse storage cells organized as 128*8 bit.
A All bits in the Efuse cannot be rollback from 1 to O.
A Canonly be accessed throughc o r r e s pregistéri n g
3.3. Function overview
3.3.1. Bl ock diagram

Efuse controller implements the Efuse macro read-program control logic. Efuse controller
contains Efuse_1Kb module that instantiates Efuse macro.

Figure 3-1. Block diagram of Efuse controller

AHB
EFUSE
Controller
EFUSE Read
Macro
(1K bits) Write
EFUSE
Registers
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3.3.2. Ef use architecture
The Efuse ¢ onlo4pits storagdcellepr g @ani zed i nto
bit address encodinfabFhe Eff alsleo vaidndg edshesdwrea gt phien g
addr ess.
Table 3-1. Efuse address mapping
ADDR [6:0] Efuse byte
000_0000 Efuse[0]
000_0001 Efuse[1]
000_0010 Efuse[2]
111 1111 Efuse[127]
3.3.3. Ef use macro description

128 bytes

The Efuse macro stores 10 system parameters, every system parameter has different width.
Sy st em p showsihe detits sf each Efuse byte.

The following table T a b 8-2

Table 3-2. System parameters

Width| Start® Program- Read- -
Parameter Description Note
/B | address | protected protected
Control bytes of relevant
) Read out after )
Can write parameters required for
) . system reset
Efuse control R multiple times, MCU startup. User
1B 7 6d( and keep ) )
0 but can not For more details, refer to | defined
unchanged, )
rollback Control reqgister 0
bus readable
(EFUSE CTLO)
) Read out after
Can write )
) ] system reset | For more details, refer to
Efuse control . multiple times, ) User
1B 76d] and keep Control reqgister 1 )
1 but can not defined
unchanged, (EFUSE CTL1)
rollback
bus readable
) Read out after The option of flash
Can write .
) ) system reset protection.
Flash multiple times, . User
) 1B 76d7 and keep For more details, refer to )
protection but can not ) defined
unchanged, | Elash protection control
rollback ]
bus readable |reqgister (EFUSE FPCTL)
) Read out after | The option of user control
Can write .
) ) system reset function
multiple times, ] User
User control | 1B 76d3 and keep For more details, refer to )
but can not . defined
unchanged, |User byte control register
rollback
bus readable (EFUSE _USERCTL)
reserved 12B 7 6 d4 Canwrite Reserve for For more details, refer to User
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Width| Start® Program- Read- -
Parameter Description Note
/B | address | protected protected

multiple times, | furtheruse | EEFUSE reserved register | defined
but can not X (EFUSE _RESX)
rollback

The AES key used to
encrypt the firmware image

Read out after
system reset

] For more details, referto | User
AES key 16B 7 6 d1 Once-time and keep

Firmware AES key defined

register x
(EFUSE AESKEYX)

unchanged,

bus readable

Root of Trust Public Key
" ECCO6s publ

Only can be
) HASH result
ROTPK or its . ] read out by ) . User
32B | 7 6d 3 Once-time Public Key )
hash ROM after defined

For more details, refer to
system reset )
RoTPK key reqgister x

(EFUSE ROTPKKEYX)

Read out after )
The Unique ID of MCU

For more details, refer to

MCU UID 16B 7 6 d 6/Can not modify| and keep ) CP
Product UID register x

(EFUSE PUIDX)

system reset

unchanged,
bus readable

Hardware Unique Key,
Read out after | which provides the RoT
system reset (Root of Trust) for
HUK 16B 7 6 d 8/Can not modify| and keep confidentiality. CP
unchanged, For more details, refer to
bus readable HUK Kkey register x
(EFUSE _HUKKEYX)

) User defined data
Write once | Read out after

. For more details, referto | User
Userdata | 32B | 706 d after system | system reset,

User data register x defined
(EFUSE _USER DATAX)

reset bus readable

Not e:

(1yYi*® address encoding.

(29ystem parameters mustAnhe itead by siot s egiomene n
according to its size too.
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GigaDevice
3.3.4. Read operation
The value of the Efuse can only be accessed thro
reset, the Efuse value take eff ecThefdlowthgstepsli oaded
show the register access sequence of the Efuse reading operation.
1. Clear the RDIF bit in EFUSE_CS register if it is set, and make sure thereisnoov er st ep
b o un demar.y
2. Reset the EFRW bit in EFUSE_CS register.
3.  Write the desired Efuse address and size to EFUSE_ADDR register.
4. Setthe EFSTR bit EFUSE_CS register.
5. Wait until the reading operation has been finished by checking the RDIF bit in
EFUSE_CS register.
6. Read the register value corresponding to the Efuse.
When the read operuactcieossns fiud lggxedithteed®RDd F in EFUS
and an interrupt will be triggered by EFUSE if 1
3.3.5. Program operation

The value of the Efuse can only be mbeddldwinggd t hr o
steps show the register access sequence of the Efuse writing operation.

1. Clearthe PGIF bitin EFUSE_CS register if it is set, and make sure therearenoov er st ep
b o un demar.y

SET the EFRW bit in EFUSE_CS register.

Write the desired Efuse address and size to EFUSE_ADDR register.

Write the data to the corresponding register.

Set the EFSTR bit EFUSE_CS register.

Wait until the writing operation has been finished by checking the PGIF bit in EFUSE_CS

o 0 A~ WD

register.

When the write operatiagn tihse exGd dutiend EsFuJcScEe sCsSf url
and an interrupt will be triggered by Efuse if

should be noted that the address and size of th
fuse regist eOVBERI molii tmaitrc ht,he EFUSE_CS register
wi || be triggered by Efuse if the OVBERIE bit i

66



Z

GigaDevice GD32VWlSa«r Manual
3.4. Register definition
EFUSE base address: 0x4002 2800
3.4.1. Control and status register (EFUSE_CS)
Address offset: 0x00
Reset value: 0x0000 0000
This register has to-bbhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘OVBERIC‘ RDIC ‘ PGIC Reserved OVBERIE‘ RDIE ‘ PGIE Reserved OVBERIFI RDIF ‘ PGIF ‘
rc_wl rc_wl rc_wil w w w r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ EFRW ‘ EFSTR ‘
rw w
Bits Fields Descriptions
31:27 Reserved Must be kept at reset value.
26 OVBERIC Clear bit for overstep boundary error interrupt flag
0: No effect
1: Clear error flag
25 RDIC Clear bit for read operation completed interrupt flag
0: No effect
1: Clear read operation completed interrupt flag
24 PGIC Clear bit for program operation completed interrupt flag
0: No effect
1: Clear program operation completed interrupt flag
23 Reserved Must be kept at reset value.
22 OVBERIE Enable bit for overstep boundary error interrupt
0: Disable the overstep boundary error interrupt
1: Enable the overstep boundary error interrupt
21 RDIE Enable bit for read operation completed interrupt
0: Disable the read operation completed interrupt
1: Enable the read operation completed interrupt
20 PGIE Enable bit for program operation completed interrupt
0: Disable the program operation completed interrupt
1: Enable the program operation completed interrupt
19 Reserved Must be kept at reset value.
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18 OVBERIF Overstep boundary error flag
0: No overstep boundary error occurred
1: Overstep boundary error has occurred
17 RDIF Read operation complete flag
0: Read Efuse operation not completed
1: Read Efuse operation completed
16 PGIF Program operation completed flag
0: Program Efuse operation not completed
1: Program Efuse operation completed
15:2 Reserved Must be kept at reset value.
1 EFRW The selection of Efuse operation
0: Read Efuse
1: Write Efuse
This bit cannot be modified when the EFSTR bit is 1
0 EFSTR Start Efuse operation
This bit is set by software and cleared by hardware
0: No effect
1: Start read or write Efuse operation
3.4.2. Address register (EFUSE_ADDR)
Address offset: 0x04
Reset value: 0x0000 0000
Thi si srtegr has to be alricte)s.sed by word
31 30 29 28 27 26 25 24 23 22 21 20 19 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 0
Reserved EFSIZE[5:0] Reserved EFADDR][6:0] ‘
w w
Bits Fields Descriptions
31:14 Reserved Must be kept at reset value.
13:8 EFSIZE[5:0] Read or write Efuse data size
7 Reserved Must be kept at reset value.
6:0 EFADDR[6:0] Read or write Efuse data start address
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3.4.3. Control register 0O (EFUSE_CTLO)

Address offset: 0x08
Reset value: 0x0000 0000

This register has to-bbhd )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Reserved ‘

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SWBOOT | EFBOOT [SWBOOT | EFBOOT | EFBOOT

Reserved EFSB
0 0 1 1 LK
w w w w 12 w
Bits Fields Descriptions
316 Reserved Must be kept at reset value.
5 SWBOOTO Efuse BOOTO bit enable

0: Select boot0_pad as BOOTO output
1: Select Efuse_boot0 as BOOTO output

4 EFBOOTO Efuse BOOTO
0: Efuse_boot0 =0
1: Efuse_boot0 =1

3 SWBOOT1 Efuse BOOT1 bit enable
0: Select bootl_pad as BOOT1 output
1: Select Efuse_bootl as BOOT1 output

2 EFBOOT1 Efuse BOOT1
0: Efuse_bootl =0
1: Efuse_bootl =1

1 EFBOOTLK EFUSE_CTLO register bits[5:2] lock bit
0: Unlock EFUSE_CTL register bits[5:2], these bits can be modify
1: Lock EFUSE_CTL register bits[5:2], these bits can not be modify

0 EFSB Startup from secure boot
This bit needs to work with the bits[5:1] to decide how to startup
0: Startup from Flash

1: Startup from secure boot

3.4.4. Controdteregl (EFUSE_CTL1)

Address offset: 0x0C
Reset value: 0x0000 0000
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This register has to-bbe )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘VFCERT‘ VFIMG ‘ Reserved ‘ ROTLK ‘ NDBG | Reserved
w w w w
Bits Fields Descriptions
318 Reserved Must be kept at reset value.
7 VFCERT Verify firmware certificate
0: Disable firmware certificate verification
1: Enable firmware certificate verification
6 VFIMG Verify firmware image
0: Disable firmware image verification
1: Enable firmware image verification
5:3 Reserved Must be kept at reset value.
2 ROTLK EFUSE_ROTPKKEY register lock bit
0: Unlock EFUSE_ROTPKKEY register, these bytes can be modified.
1: Lock EFUSE_ROTPKKEY register, these bytes can not be modified.
1 NDBG Debugging permission setting
0: Unlimited debugging
1: Can not debug
0 Reserved Must be kept at reset value.
3.4.5. FIl ash probettobbnregister (EFUSE_FPCTL)
Address offset: 0x10
Reset value: 0x0000 00XO0
Thiesgirster has to be -lmictcessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved FP[2:0] ‘
w
Bits Fields Descriptions
31:3 Reserved Must be kept at reset value.
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2:0 FP[2:0] Efuse flash protection value
Bit2: 0~32K write protection
Bitl: Reserved

Bit0: Read protection level 1

3.4.6. User byte control register (EFUSE_USERC’

Address offset: 0x14
Reset value: 0x0000 0006

This register has to-bbe )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ UDLK ‘ AESEN | Reserved | EFOPLK | Reserved LOGUART‘ SBCLK ‘
rw I\ rw rw w
Bits Fields Descriptions
317 Reserved Must be kept at reset value.
6 UDLK EFUSE_USER_DATA register lock bit

0: Unlock EFUSE_USER_DATA register, and register can be modified.
1: Lock EFUSE_USER_DATA register, and register can not be modified.

5 AESEN Lock EFUSE_AESKEY register and enable AES decrypt function
0: Disable AES decrypt and unlock EFUSE_AESKEY register and AES key can be
modified.
1: Enable AES decrypt and lock EFUSE_AESKEY register and AES key can not be
modified.

4 Reserved Must be kept at reset value.

3 EFOPLK EFUSE_FPCTL and EFUSE_USERCTL register lock bit
0: Unlock EFUSE_FPCTL and EFUSE_USERCTL register, these bytes can be
modified.
1: Lock EFUSE_FPCTL and EFUSE_USERCTL register, these bytes can not be

modified.
2 Reserved Must be kept at reset value.
1 LOGUART Secure Boot Log UART selection.

0: UART2 (PAG6/PA7)
1: UART1 (PA4/PA5)

0 SBCLK Secure boot clock source selection.
0: IRC16M
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1: External HXTAL

3.4.7. EFUSE reserved regist(xrOéX)( EFUSE_RESX)

Address offset: 0x18 + 0x4 * x
Reset value: 0x0000 0000

This register has to-bbe )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ RES[31:16] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RES[15:0] ‘
rw
Bits Fields Descriptions
31:0 RES[31:0] Efuse reserved bytes.
3.4.8. Firmware AES key registdgmx0@3)EFUSE_AESKI

Address offset: 0x24 + 0x4 * X
Reset value: 0x0000 0000

This register has to-bhd )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ AESKEY[31:16] ‘

rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ AESKEY[15:0] ‘
Bits Fields Descriptions
31.0 AESKEY[31:0] Efuse AES key value.
3.4.9. RoTPK key register x (xP#BSIB_ROTPKKEYX)

Address offset: 0x34 + 0x4 * X
Reset value: 0x0000 0000

This register has to-bbe )accessed by word (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RKEY[31:16] ‘
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

72



Z

GigaDevice GD32VWlSa«r Manual
‘ RKEY[15:0] ‘
rw
Bits Fields Descriptions
310 RKEY[31:0] Efuse RoTPK or its HASH value.
3.4.10. Product UID registefxé&J3J)EFUSE_PUI Dx)
Address offset: 0x54 + 0x4 * x
Reset value: 0x0000 0000
This register has to-bbg.accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UID[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UID[15:0] ‘
Bits Fields Descriptions
31.0 UID[31:0] Efuse MCU UID value.
3.4.11. HUK key register x (EEF&FIE_HUKKEYX)
Address offset: 0x64 + 0x4 * x
Reset value: 0x0000 0000
This register has to-bhd )accessed by word (32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ HKEY[31:16] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ HKEY[15:0] ‘
r
Bits Fields Descriptions
31:.0 HKEY[31:0] Efuse HUK key value.
3.4.12. User data register x (EB®¥3BE_USER_DATAX)

Address offset: 0x74 + 0x4 * x
Reset value: 0x0000 0000

This register has to-bbhd )accessed by word (32
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ USERDATA[31:16] ‘
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ USERDATA[15:0] ‘
w
Bits Fields Descriptions
31:0 USERDATA[31:0] Efuse USER_DATA value.
3.4.13. Boot address register (EFUSE_BOOTADDR)
Address offset: 0x124
Reset value: 0x0000 0000
This register has to-bhd )accessed by word
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BOOTADDR[31:16] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BOOTADDR[15:0] ‘
r
Bits Fields Descriptions
31.0 BOOTADDR[31:0] Boot from the address.
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4. Power management unit (PMU)

4.1. Overview
The power comnegmptdednaissone of the most i mporta
GD32VWSsS®xies. Accporwkirngmatnoa gtelneent unisitxy(pPevsU)qgf pr
power savingdimogeSl,eaemeeépPeeft andbyWi-FsRAEam!l eep,
BLE sl eep nodmeodelsheeseduce the power consumpti on
achieve the best tradeoff among the conflicting
power consu@GpBRUYWHBKOCEes, tthiipeoewerarcomai nsp 1 ncl L
/| pdadomalnlddomaamd backup d@® masn s ttigwe4-1i Powdr h e
supply overview. The powesdoonfaitnhei sV supplpbhedndiemdbetdlidye d
LDO i npof h&dW¥main is used1M od osnmap p Bpckup domairlis
powered from the main Voo supply.

4.2. Characteristics

A Three power domains: Veak, Voo / Vopa and 1.1V power domains.

A Six power saving modes: Sleep, Deep-sleep, Standby, SRAM_sleep, Wi-Fi_sleep and
BLE_sleep modes.

A Internal Voltage regulator (LDO) supplies around 1.1V voltage source for 1.1V domain.

A Voo Low Voltage Detector(LVD) can issue an interrupt or event when the power is lower
than a programmed threshold.

A LDO output voltage select for power saving.

A Ultra power saving for low-driver mode in Deep-sleep mode.

A SRAMO/SRAM1/SRAM2/SRAM3 can be power-off.

A Wi-Fi_off domain can be power-off.

A BLE_off domain can be power-off.
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4.3. Function overview

Figure 4-1. Power supply overviewpr ovi des deéemnhaieradnctomd i gur ati o

and the relevant power domai ns.

Figure 4-1. Power supply overview

% VBAK Backup Domain
Vob | X p=-===========——-— FoTTTTTooTTTTToooTTTTTooo -
! ’ LXTAL ‘ ’ BPOR ‘
4 3.3V
WKUPR { RTC HBKPPAD‘
PAO
PC13
PC5 WKUPx SRAM_OFF
PB5
PB15 PMU ’ BLE ‘ ’ WIFI ‘
NRST WKUPN CTL
[e—+SL| EEPING—j RI SC'V ‘
[«—1SLEEPDEEP—
FWDGT WKUPF
’ AHB IPs ‘ ’ APB IPs ‘
’ POR/PDR ‘ ’ LDO ”* ***** - 1.1V Domain
1.1v i
Voo Domain
R
’ PLLs ‘
Vooa Domain
’ HXTAL ‘
3.3\/’ IRC16M ‘ ’ IRC32K ‘
VbbA Ez)»ff» T
’ ADC ‘ ’ LVD |
|
|
|
3.3V |
VbD Ei}»*** PAD I
|
|
I
l
|
|
\VDD_RF Eﬂ»sav *************************************************** !
LVD: Low Voltage Detector LDO: Voltage Regulator BPOR: Vgax Power On Reset
POR: Power On Reset PDR: Power Down Reset

4.3.1. Backup domain

The Backup domain is powered by the Vop, and the Veak pin which drives Backup Domain,
power supply for RTC unit, LXTAL oscillator, BPOR" and three pads, including PC13to PC15.

The Backup domain reset sources include the Backup domain power-on-reset (BPOR) and
the Backup Domain software reset. The BPOR signal forces the device to stay in the reset

76



Z

GigaDevice

GD32VWbSar Manua

4.3.2.

mode until Veak is completely powered up. Also the application software can trigger the
Backup domain software reset by setting the BKPRST bit in the RCU_BDCTL register to reset
the Backup domain.

The clock source of the Real Time Clock (RTC) circuit can be derived from the Internal 32KHz
RC oscillator (IRC32K) or the Low Speed Crystal oscillator (LXTAL), or HXTAL clock divided
by 1-32. Before entering the power saving mode by executing the WFI / WFE instruction, the
RISC-V can setup the RTC register with an expected alarm time and enable the alarm function
to achieve the RTC alarm event. After entering the power saving mode for a certain amount
of time, the RTC alarm will wake up the device when the time match event occurs. The details
of the RTC configuration and operation will be described in the Real time clock (RTC).

When the Backup domain is supplied by Vob (Veak pin is connected to Vop), the following
functions are available:

A PC13can be used as GPIO or RTC function pin described in the Real time clock (RTC).
A PC14 and PC15 can be used as either GPIO or LXTAL Crystal oscillator pins.

Note: Since PC13, PC14, PC15 can only be obtained by a small current, the speed of GPIOs
PC13 to PC15 should not exceed 2MHz when they are in output mode (maximum load: 30pF).

Vopo/ p¥apower domain

Vop/ pdaddomain incl udewmdotnmvad npoasdtdan®& idbd o Mai n i ncl ude
HXTALi ¢h speedaltl asgor ) , LXTvAL}t aefpeud,atlobQ ,( POR /
(poweon dbwmeset ), FWaastTc faongr ), al lopq@dsa, net aacl Mde
ADC (cabverter)intleR@R6M16 MHz RQG Kos(tie t3hkRaHzo rR G I R
oscil |l atpghra)siec R lobog )(, lowwD t(degteect or ) , et c.

Vopd o mai n

The LDO, which is implemehtdEddmbonsuppl gl wawer ehc
reset. It can be configured to operate in three
onjYeepl eep mode (onamdad ilmowtipowetrgndby mode (powe

The POR / PDR circuit ip®»/ bvapheé mgenedat® tdlee epodv
signal whi ch r e seextcse ptth eb awchkoul pe waeobvneprt hdeo nsauipmp |l y v o
|l owem thae speci fhiedudrPeh rWasvheofladr.m of tshkeo wWsORt We P
relationship between the suppl ypoRoWwhagbd agpichaeé
i's reG@3I2MWIRAX asheet , tmdiechiooés w©Dfie powenbr on 1 e
which typical GD&lI2wWeNdikst arsehfeeert ,t oneans t he t hr esh«
reset. The hyst@arasi COBRIViIWEEet a(s\heet .
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Figure 4-2. Waveform of the POR / PDR

A
\Voo/Vopa

VPOR

Vhyst

VPDR

tRSTTEMPO
2ms

A\

Power Reset (Active Low)

B ot e

Vopad O mai n

The LVD is used to pdstuppty whektthagethe MNower th
threshold selected by the LVDT[ 2: 0] bits in the
setti hbyDENebit, and LVDF bit, which i pp/tobe PMU_

is higher or | ower than the LVD threshold. This
16 and can generate an interrupt i fEiigudr3es enab

Waveform of theshWWwst htheshe@elldé&ti onship between t
LVD output (LVD interrupt signal depends on EXTI
The foll owionws ftihgeurreelsati onship between the supj
The hysteresyj}s ivso| G&fgee WBEB X asheet .

Figure 4-3. Waveform of the LVD threshold
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\
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78



Z

GigaDevice GD32VWlSa«r Manual
Gemeal | vy, digital ciogpcuwhisl ermo pto wefr ean dlyog/ ci rc
Vbba To i mprove the ADC conversion acctugaBsy, t h
i mpl emented to achieve better oppecrainormanesgt oif n a:
connectend htouYh the external filtemnbsngarcdarMduit
shoul d be c osstnhercotuegdh ttohevV speci fi©Ot téemrwiudda, i wmhdermn
Vopa ndooMr e provided by different tpweveoba Mdopp!l i es,
during-upowaed running time should not exceed 0.3

4.3.3. 1. pvowwer domai n
The main function¥ tbgicindAHBUAPRI BEripherals,
the Backup dtohread Wbadaonndai n, SRAM_OFF power pdooveai n,
domaWir,i OFF power domai n, et c, are |l ocdtedds in th
powered up, the POR will gende dpadbtwee ra droensaeitn .s el gfu er
enter the expected power saving neodceo,n ftihgeu raesds.o cTi
once a WFI (Wait for Interrupt) or WFE (Wait for
enter an expected power saving mode which wil!/ |
Wi-Fi OFF domai n
Ref eWiFtsopec, thektgpiatel i woms foll ows:

1. Power off when standby mode.

2. Power on when cotrolled by register in run /

3. Power off (default) when controlled by regist

CORE_MEMO/ 1/ 2/ 3 domain

| GD32VW55khe CORE/MNMEM®O/We/r2 domain is defined fo

16KB of SRAMO caftio64kB PRWNKIEL / 64KB SRAM2 / 128

run / sl-eépep thedp, the -8RAMsThant ppweal wor k st

1. Power off when standby mode.

2. Powr on when cotrolled by register in run [ s

3. Power off when controlled by register in run

BLE OFF domain

The typical work state is as foll ows:

1. Power off when standby mode.

2. Power on when cotnr olulned bsyl ereepgi/s tdeere pis|l eep mod

3. Power off (default) when controlled by regist
4.3.4. Power saving modes

After a system reseGDI2VVEMVMPOwepenratseg ,att hfeul | f
power domains arceanaatcihve.veUd erwser power consump
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down the system clocks (HCLK, PCLK1 and PCLK2)
peripherals or configuring the LDO output volt a;f
LDOVS bits shoubdl gewbenfiger elipxo wernfdaviBegi dec
are provided to achieve even | ower powekreepnsun
mode, sS&AWMbyg|BdeEp ,sl|l e®pFiasndeep mode.

Sl eep mode

The sleep mode i s coERIedG® omad ex goVit. otlhneh sRI1®® mode

clock oV IIRY SGf f . To enter the sl eep mode, it
CSR_SLEEPVALUE biVvt Siyrsttehme CRINSC o | Register, and
instruction. I f the esXecptimogdea i WFIlenitregterdu cbtyi on
wake up the system. I f it is entered by executi
wake up the system. The mode offers the | owest w

entry or exit.

Deepl empde

The dseleepep mode is based on t he -B.L EIEfsDiEeEePp mmooddee ,0

al | cl odk ddwbima itnhear e of f , and al/l of I RC16M, HXT
contents /of¥/ &/MRIMMOegi sters are presenvedtal TheotlLDI
|l ow power mode depending on the LDOLP bit in the
Deeypl eep mode, it is necessary to setV tShyest@SmR_ S

Control Register, and clear the STTHBaviOD tbhha delv it
enters tsheepeepde after a WFI or WFE isnseterpuct i

mode is entered by executing a WFI instructi on,
the system. I f it is enteradybwakgepuéevegt af Wém
can wake up the systems| aipnmedcetitnige thRCD&Mpi s
system cl ock. Notice that an additional wakeup
I

ow power mode.

The -doiwver megéeiep dhode can be entered by config
LDL P, LDOLP bits in the PMUIi Cd8LO0Omoedgi previ déhe
capabilitypoard tmvaeel cw@wke | ower power.

Nor ndarli ver & oNermrmalT-ekeBpepnoodte i-thsilvoew mode by col
LDE[NL:t®] 00 in the PMU_CTLO -proengeirs tnead e achelp ennodti nigr
LDOLP bit reset in the PMU_CTLO register.

Nor ndarli ver-p8&wéeow ThéeBpemode s inwvetr impdleowy cor
LDENDf o 00 in the PMU_CTFldweregmaesderentlTéres | bavp en
LDOLP bit set in the PMU_CTLO register.

Lowriver & oNveTrime |-d o iwv e r mo d=l eienp Deoedpe when t he
or mppaolwer mode depkeDOLRgbion et &PavEUt_ CiITrL Ot It egi st er ¢
onfiguiédatob®M®W11 and LDNP to 1 in the PMU_CTLO

O S

Lowri ver-p&wélhdw - oiwvwer modsel eienp Dreoedpe when-the LELC
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power mode deplkebDOiLRgbiom $é&dtt in the PWMUCGREODQgQUeagi
LDENLt®] Ob11 and LDLP to 1 in the PMU_CTLO regi ¢
No Ldmw veDeePlheep mode -dsi metbymocdoenofwi ¢ ulrite®]LOE N
in the PMU_CTLO register.

Notén order teslertpermodeep moot hl y,g asltlatBXTI(ilnir
EXTI _PD register) and RTC alarm / timestamp [/ t
not, the program wil/| S ksil e etph enoaret rtyo Eromad @ ;U eo ft
foll owing procedur e.

Stamy mode

The standby mode is based omRItSNGe SEERRBE®D ymmda
t he wholdwmain is power off, the LDO is shut dow
PLLs ar e di sabl ed. Before entering the thteandrk
CSR_SLEEPVALUE bivt Siyrs ttehme CRINSC ol Register, and
the PMU_CTLO register, and clear WUF bit in the
the standby mode after a WFI or WFEatinmstfrluag iiom
PMU_CSO0O register indicates that the MCU has beer
sources for the standby mode, including the ext
time stamp / tamper [/ auto wadketutpe ewvieqnitrsg d dhee Fc
pins. The standby mode achieves the | owest powel
wake up. Besi de sSRAtMtER/ACMINnt/e NSRSAM2f / SRAM3 lavnd r e
power dormailno sat in standby nmodiee. sWhaenrd beyx Homtoidneg, far
reset occurs-Vawdl|lthexBc8€e instruction code fro
SRAM _sl eep mode

Whenmt | east one of SRAMO / SRAM1 / SKRIAME / S
SRAMXPSLEER @/ 1/ 2/ 3) bit itnh emMMUW_oQ TrLels proengdii sntge rS R
o/ 172/ 3) wildl enter power off state (wait for se
of f and enter the SRAM sl eep mode) .

When S$SRAMXPWAKE (x = 0/1/2/3) bstsenh, PMbbe CBERA MR
o/ 1/ 2/ 3) wildl be powered on.

SRAMO / SRAM1 |/ SRAM2 |/ SRAM3 can be configured
sleep / deep_sleep mode.

SRAMO / SRAM1 / SRAM2 / SRAM3 are power off whe
BLE sl eep mode

When BLE 8B8hEesl eep mode, BLE_OFF domain power o
When exit from BLE sl eep mode, BLE is active mo
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Wi-Fi sl eep mode

ThwiFisl eep mode can enter by software i(tsetto WPEN
or by har dwawWi# h(adrdiwaere sy gnal sl eep_wl when WPE
exit by clearing WPEN bit to 0, or by setting Wi
by hardwar eWiFthar dewarkeysi gnal waskel)wl when WPEN

WheWirFientWiHi sl eep WaPid@FF domain power off.
When ex WtFifsricerep Wmbide , act i veaVifpadwer addmai n power

The RF sequence is the iFiguredrdfRaFc es eodfusembevemno ih b e RF t
sequence.

Figure4-4. RF sequence

_
WIFIRF ON : —:—
T
HXTALPU N ': : L —- -
I 1 77|
HXTALREADY : '1_:: -———=
| P
BGPU | | :— ———-
| T2 ]
PLLDIGPU r_.| ! -
JEN i
LDOCLKPU f I
| T
LDOANAPU — —
|

T5 I—
RFPLLPU

HXTALPU, HXTALREADY and PLLDIGPU are bits of RCU
LDOANAPU and RFPLLPU CarGl brietgs saferRCU

When PLLDIGPU is 1, PLLDI GOSEL[ 1: 0] bits in RC

change, and no rising edge should appear on PLL

A IFRFSWEN bit is 0, choose hardware mode to coni
Wh e n set PVP ®L EE t oWNiFli harodrwar e signal sl eep_\
RFPLL/ XTAL/ BG/ RF ANA clocks wildl bea balluét o mat i c
Ti me in RF vsadquwren niegoredteRF odegquence
Wh e n set WP WA K E bWwi-ti htao d wiaar e orsi gnal wake_ wl
RFPLL/ XTAL/ BG/ RF ANA clocks will beéalt® omat i c
Ti me in RF vadqwren okEgore4teRFodequence

A IfRFSWEN bit is 1, choose software mode to conf
RFPLL/ XTAL/ BG/ RF ANA clocks will be opened or
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registers(recommend t dgiquceodndf REus e gqu enlobea derl ad £
registers are not configured, the clocks wildl

t1T = t0o + T1 (5
1)
Table 4-1. Time in RF sequence
Name Ti me Di scripti(
HXTAL mode: 1ms.
T1 External supply mode (HXTA HXTAL ready
that the external supply
T2 lus BandGap sta
T3 lus -
T4 lus Power up in
T5 lus Powr up int
T6 lus -
The reserve/
T7 lus simul ated cl
clock of H

| f HXTAL is selected to output cl ock, when HXT
register are 1, the output clock will be stable
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Table 4-2. Power saving mode summary
Mo d e Sl ee| Deepl eg StandbSRAM_sl| BLE_s| Wi-Fi _s | ¢
All clocks in The 1.1V
the 1.1V domainis | at least one of
| domain are off|  power off SRAM1/ ] o )
Descr i OnlyCPU ) . BLE_OFF is Wi-Fi_OFF is
] Disable Disable SRAM2 /
n clock is off ) power off power off
IRC16M, IRC16M, SRAMS is
HXTAL and HXTAL and power off
PLLs PLLs
On (normal or On (normal or | On (normal or | On (normal or low
L Do On (normal| low power low power low power power mode,
St at power mode, normal Off mode, normal | mode, normal normal or low
at u
mode) or low driver or low driver | or low driver driver mode)
mode) mode) mode)
1. WPEN
SLEEPDEEP WPSLEEP
SLEEPDEEP SRAMXPSLEE
Conf i ¢ SLEEPDE 1 =1 P=1( BLEPSLE| 2. Or ha
= = X =
i on EP=0 STBMOD =1, 1 signal s
STBMOD =0 1/2/3) i
WURST =1 val i d whg¢
= 1
WEFI or
Entr WFIl or WFE | WFI or WFE - - -
WFE
Any .
) Any interrupt 1. WPWAK
interrupt for )
WEI from EXTI |1. NRST pin when WPE
lines for WFI | 2.  WKUP 2. Or
Any event .
) Any event(or pins |[SRAMx PW|BL EPWAK WPEN =
Wa k e u|(orinterrupt|
h interrupt when | 3. FWDGT | = 1 (1&/3)7 1 3. Or ha
when
SEVONPEND reset signal w
SEVONPE | .
] is 1) from EXTI| 4. RTC val i d whe
ND is 1) for
for WFE = 1
WFE
IRC16M
wakeup time,
Wa k e u LDO wakeup Power on
None ) ) 100ns 520ns 2100ns
Laten time added if sequence
LDOis in low
power mode
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4.4, Register definition
PMU base address: 0x4000 7000

4.4.1. Control register 0O (PMU_CTLO)

Address offset: 0x00
Reset value: 0x0000 0000 (reset by wakeup from Standby mode)

This register canwbed-bdCtésoedhwioydhaBR

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘ LDEN[ 1: (‘ Reserved ‘
12
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved | LDNP ‘ LDLP |Reserved BKPWEN‘ LVDT[2:0] ‘ LVDEN ‘ STBRST | WURST ‘STBMODI LDOLP ‘
w w w w w rc_wl rc_wl w w
Bits Fields Descriptions
31:20 Reserved Must be kept at reset value.
19:18 LDENJ1:0] Low-driver mode enable in Deep-sleep mode

00: Low-driver mode disable in Deep-sleep mode
01: Reserved
10: Reserved
11: Low-driver mode enable in Deep-sleep mode.

17:12 Reserved Must be kept at reset value.

11 LDNP Low-driver mode when use normal power LDO
0: normal driver when use normal power LDO

1: Low-driver mode enabled when LDEN is 11 and use normal power LDO

10 LDLP Low-driver mode when use low power LDO.
0: normal driver when use low power LDO

1: Low-driver mode enabled when LDEN is 11 and use low power LDO

9 Reserved Must be kept at reset value.

8 BKPWEN Backup Doiménmmbe |l w
0: Di sable write access to the regist
1: Enable write access to the registe
Af ter reset, any write access to the

has to be set to enabl e swrite access

75 LVDT[ 2: 0] Low Voltage Detector Threshold
000: 2.1V
001: 2.3V
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010: 2.4V
011: 2.6V
100: 2.7V
101: 2.9V
110: 3.0V
111: 3.1V
4 LVDEN Low Vol tage Detector Enabl e
0: Di sable Low Voltage Detector
1: Enabl e Low Voltage Detector
NotWhen LVD_LOLKt btida 1 sin the SYSCFG_¢
LVDT[2: 0] are read only.
3 STBRST Standby Fl ag Reset
0: No effect
1: Reset the standby fl ag
This bit is always read as 0.
2 WURST Wakeup Fl ag Reset
0: No effect
1: Reset the wakeup fl ag
This bit eiagl alsw@®dys r
1 STBMOD Standby Mode
0: Enter-strrepDenep e whwe nentheer sSRISSCEEPDE
1: Enter the Standby mwnderwhah EIERPD EEIF
0 LDOLP LDO Low Power Mo d e
0: The LDO operates nst melpl ymoderi ng t
1: Th@ iLs i n | ow power -snodepdmodeg th
4.4.2. Control and status register 0 (PMU_CSO0)
Address offset: 0x04
Reset value: 0x0000 0000 (not reset by wakeup from Standby mode)
This register can be accessed by half-word (16-bit) or word (32-bit).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved LDRF[1:0] Reserved
rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LDOVSR
Reserved Reserved WUPEN3 | WUPEN2 | WUPEN1 | WUPENO Reserved LVDF STBF WUF
F
r w w w w r r r
Bits Fields Descriptions
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31:20 Reserved Must be kept at reset value.
19:18 LDRF[1:0] Low-driver mode ready flag

These bits are set by hardware when enter deep-sleep mode and the LDO in Low-
driver mode. These bits are cleared by software when write 11.

00: normal driver in deep-sleep mode

01: Reserved

10: Reserved

11: Low-driver mode in Deep-sleep mode
17:15 Reserved Must be kept at reset value.

14 LDOVSRF LDO voltage select ready flag
0: LDO voltage select not ready
1: LDO voltage select ready

13:12 Reserved Must be kept at reset value.

11 WUPENS3 WKUP Pin3 (PA12) enable
0: Di sabl e WKUP pin3 function
1: Enable WKUP pin3 function
I f WUPEN3 is set before entering the
WK WP pin3 wakes up the system from the power saving mode. As the WKUP pin3
is active high, the WKUP pin3 is internally configured to input pull down mode. And
set this bit will trigger a wakup event when the input is aready high.

10 WUPEN?2 WKUP Pin2 (PA7) enabl e
0: Di sabl e WKUP pin2 function
1: Enabl e WKUP pin2 function
I f WUPENXDeiforeetentering the power sa
WK WP pin2 wakes up the system from the power saving mode. As the WKUP pin2
is active high, the WKUP pin2 is internally configured to input pull down mode. And

set this bit will trigger a wakup event when the input is aready high.

9 WUPEN1 WKUP Pinl (PA15) enable
0: Di sabl e WKUP pinl function
1: Enabl e WKUP pinl function
I f WUPEN1 is set before entering the
WK W pinl wakes up the system from the power saving mode. As the WKUP pinl
is active high, the WKUP pin1 is internally configured to input pull down mode. And
set this bit will trigger a wakup event when the input is aready high.

8 WUPENO WKUP PinO (PAO) enabl e
0: Di sable WKUP pinO function
1: EnablPe pWKO functi on
I f WUPENO i s set before entering the
WK W pin0 wakes up the system from the power saving mode. As the WKUP pin0
is active high, the WKUP pin0 is internally configured to input pull down mode. And
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set this bit will trigger a wakup event when the input is aready high.

7:3 Reserved Must be kept at reset value.

2 LVDF Low Vol tage Detector Statwus Fl ag
0: Low Voltage eventopihsashingohte ro ctchuarnr €
threshol d)
1: Low Modntageccenvirs edqy &I to or | ower

threshol d)
Not Bhe LVD function is stopped in Sta

1 STBF Standby fl ag
0: The device has not entered the sta
1: The device has been in the standby

This bit oinsl yclbeyareedPOR / PDR or by ¢
PMU_CTLO register.

0 WU F Wakeup FIl ag
0: No wakeup event has been received
1: Wa kvernioccurred from the WKUP pins or the RTC wakeup event including
RTC Tamper event, RTC alarm event RTC Time Stamp event or RTC Wakeup
This bit is cleared only by a POR /
PMU_CTLO register.

4.4.3. Control register 1 (PMU_CTL1)

Address offset: 0x08
Reset value: 0x0024 0002 (reset by wakeup from Standby mode)

This registerdcodywthead H#¢ct@sor-bwodd (32

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BLE_WAK|BLEPWAK|BLEPSLE BLE_SRA| SRAMOP [SRAMOPS|WIFI_SRA|WIFI_LPD
Reserved Reserved RETDIS
EUP_REQ E EP M_RET | WAKE LEEP | M_RET | S_ON
w rw rw 1\ rw rw w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SRAM3P [SRAM3PS SRAM2P |SRAM2PS SRAM1P |SRAM1PS
Reserved Reserved Reserved Reserved [WPWAKE |WPSLEEP| WPEN | Reserved
WAKE LEEP WAKE LEEP WAKE LEEP
w w rw w w w rw w rw
Bits Fields Descriptions
31:26 Reserved Must be kept at reset value.
25 BLE_WAKEUP_REQ BLE wakeup request
Reset value is O
24 BLEPWAKE Setting this bit by software will wak
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23 BLEPSLEEP BLE go to sleep when setting this bit

22 Reserved Must be kept at reset value.

21 BLE_SRAM_RET BLE SRAM enter retention mode when deepsleep and BLE_sleep.

0: Disable retention mode
1: Enable retention mode

20 SRAMOPWAKE Setting this bit by software will wak
19 SRAMOPSLEEP SRAMO geepowbén setting this bit by s
18 WIFI_SRAM_RET WiFISRAM enter retenti on moViei swheeenp .de e

0: Disable retention mode

1: Enable retention mode

17 WIF_ LPDS_ONWiFaut opbwer deepsleep flow on
0 Ex Wi-Fiaut o-ppbwer deepsl eep flow
l:aunWhFiaut o-pbwer deepsleep flow

16 RETDI S No retenti on WiFeigd ved fefr when
OEnablee enti on mode
1Di sarbdteenti on mode

15 Reserved Must be kept at reset value.
14 SRAM3PWAKE Settimgtt biys software wild.l wakeup SRAN
13 SRAM3PSLEEP SRAM3 go to sleep when setting this b
12:11 Reserved Must be kept at reset value.
10 SRAM2PWAKE Setting this bit by softiwgrbawidivhr wak
9 SRAM2PSLEEP SRAM2 go to sleep when setting this b
8:7 Reserved Must be kept at reset value.
6 SRAM1PWAKE Setting this bit by software will wak
5 SRAM1IPSLEESRAM1 goptwhehesetting this bit by so
4 Reserved Must be kept at reset value.
3 WP WA K E WirFwak eup

Only when WPEN bit is 1, set WitFhi ©Orbib

WPEN bit (change fr owiFl Cloe &ha fdwa rwa.k

2 WPSLEEP WiFgo to sleep by software only when '
1 WP EN WirFipower enable (resetWiBi) s(negtelahbft
bit)

OWi-Fi OFF domain poweWi-Fo®FFWhenp odleeanof
wakeWigFil Not e that the I RC16M clock shec
89



Z

GigaDevice GD32VWlSar Manua
1:Wi-kFi OFF domain poWeRisloddp ,whamd p oWié
wakeup. (whenWkFhpioswebri toni s/ 1o, ff can be ¢

0 Reserved Must be kept at reset value.

4.4.4. Control and status register 1 (PMU_CS1)

Address offset: 0x0C
Reset value: 0x8000 0010
This register canwbed-bdCtésoedwibydhaBR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BLEPS_A|BLEPS_S
Reserved
CTIVE LEEP
r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLE_POW|
SRAM3PS|SRAM3PS SRAM2PS|SRAM2PS|SRAMOPS|SRAMOPS|SRAM1PS|SRAM1PS| WPS_ACT|WPS_SLE
Reserved Reserved ER_STAT Reserved
_ACTIVE | _SLEEP _ACTIVE | _SLEEP |_ACTIVE | _SLEEP |_ACTIVE | _SLEEP IVE EP
E
r r r r r r r r r r

Bits Fields Descriptions

31:18 Reserved Must be kept at reset value.

17 BLEPS_ACTIVE BLE is in active state. Read only.

16 BLEPS_SLEEP BLE is in sleep state. Read only.

15 Reserved Must be kept at reset value.

14 SRAM3PS_ACTIVE SRAMS is in active state. Read only.

13 SRAM3PS_SLEEP SRAMS3 is in sleep state. Read only.

12:11 Reserved Must be kept at reset value.

10 SRAM2PS_ACTIVE SRAM2 is in active state. Read only.

9 SRAM2PS_SLEEP SRAM2 is in sleep state. Read only.

8 SRAMOPS_ACTIVE SRAMO is in active state. Read only.

7 SRAMOPS_SLEEP  SRAMO is in sleep state. Read only.

6 SRAM1PS_ACTIVE SRAMLl is in active state. Read only.

5 SRAM1PS_SLEEP SRAML is in sleep state. Read only.

4 BLE_POWER_STAT BLE power on or power off

E

0: BLE can enter SLEEP
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4.4.5.

31

30

1: BLE can wakeup
WPS_ACTI VEWIiFi s in active state. Read onl y.
WPS_SLEEP WiFis in sleep state. Read onl y.

Reserved Must be kept at reset value.

Parameter O¢C ENNUSPARO)

Address offset: 0x10
Reset value: Ox000A 2000

This reghestecceanewdriyp(it®l for-bwopd)pd (32

29 28 27 26 25 24 23 22 21 20 19 18 17

16

‘ TWKEN ‘

Reserved ‘ TSW_IRCCNTI[4:0]

15

14

w

13 12 11 10 9 8 7 6 5 4 3 2 1

TWK_WL[7:0] Reserved

Bits

w

Fields Descriptions

31

30:21

20:16

15:8

TWKEN User SW value when wake up Wi-Fi_OFF or not.
0: Use HW ack signal when wake up Wi-Fi_OFF.
1: Use SW value when wake up Wi-Fi_OFF, the value is set by TWK_WL.

Reserved Must be kept at reset value.

TSW_IRCCNT[4:0] When enter deepsleep, switch to IRC16M clock. The default is 22 IRC16M clock.

0x00-0x11: 22 IRC16M CLK
0x12: 23 IRC16M CLK
0x13: 24 IRC16M CLK
0x14: 25 IRC16M CLK
0x15: 26 IRC16M CLK
0x16: 27 IRC16M CLK
0x17: 28 IRC16M CLK
0x18: 29 IRC16M CLK
0x19: 30 IRC16M CLK
0x1A: 31 IRC16M CLK
0x1B: 32 IRC16M CLK
0x1C: 33 IRC16M CLK
0x1D: 34 IRC16M CLK
Ox1E: 35 IRC16M CLK
O0x1F: 36 IRC16M CLK

TWK_WLJ[7:0] Wak eup tWi-ieOFOF d oQoek step and max value is 64 us.
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7:0 Reserved Must be kept at reset value.
4.4.6. Parameter 1¢ ENNUSPARL1)
Addrestset 0x14
Reset vabRk@®e:200x00
This register canwbed-bdiCtésoedhwioydhaBR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TWKSRA | TWKSRA | TWKSRA
Reserved TWK_SRAM3 0]
M3EN M2EN M1EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TWK_SRANM2 0] TWK_SRAM1[7:0]
Bits Fields Descriptions
31 TWKSRAM3EN User SW value when wakeup SRAMS3 or not.
0: Use HW ack signal when wakeup SRAM3.
1: Use SW value when wakeup SRAM3, the value is set by TWK_SRAM3
30 TWKSRAMZ2EN User SW value when wakeup SRAM2 or not.
0: Use HW ack signal when wakeup SRAM2.
1: Use SW value when wakeup SRAM2, the value is set by TWK_SRAM2
29 TWKSRAM1EN User SW value when wakeup SRAML1 or not.
0: Use HW ack signal when wakeup SRAML1.
1: Use SW value when wakeup SRAM1, the value is set by TWK_SRAML1.
28:24 Reserved Must be kept at reset value.
23:16 TWK_SRAM3[7:0] Wakeup time of SRAM3 domain. 4 clock step and max value is 64 us.
15:8 TWK_SRAM2[7:0]  Wakeup time of SRAM2 domain. 4 clock step and max value is 64 us.
7:0 TWK_SRAM1[7:0] Wakeup time of SRAM1 domain. 4 clock step and max value is 64 us.
4.4.7. Parameter 2¢ ENNUSPAR2)
Address o8 fset 0x1
Reset wvalue: 0x0000 2020
This register canwbedafCtésoedwioydhaBR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TWKBLE | TWKSRA

EN

MOEN

Reserved

w

w
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15 14 13 12 11 10 9 6 5 4 3 2 1 0
‘ TWK_B[LE: 0] TWK_SRAMO[7:0] ‘
Bits Fields Descriptions
31 TWKBLEEN User SW value when wakeup BLE or not
0: Use HW ack signal when wakeup BLE.
1: Use SW value when wakeup BLE, the value is set by TWK_BLE.
30 TWKSRAMOEN User SW value when wakeup SRAMO or not
0: Use HW ack signal when wakeup SRAMO.
1: Use SW value when wakeup SRAMO, the value is set by TWK_SRAMO.
29:16 Reserved Must be reset value.
15:8 TWK_BLE[7:0] Wakeup time of BLE domain. 4 clock step and max value is 64us.
7:0 TWK_SRAMO[7:0] Wakeup SRAMO domain. 4 clock
4.4.8. RF Contr ol register (PMU_RFCTL)
Address offset: 0x20
Reset value: 0x0000 0000
This register canwbedbdfttésoedwibydhaBR
31 30 29 28 27 26 25 22 21 20 19 18 17 16
Reserved MCU_STAE[2:0] RF_STATE[3:0]
r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MCU_PLL|MCU_PLL
Reserved BLESWEN RFFC RFFS |[RFSWEN
DOWN UP
w w w w 2 2
Bits Fields Descriptions
31:23 Reserved Must be kept at reset value.
22:20 MCU_STATE[2:0] MCU status
000: MCU_IDLE
011: MCU_RUN
Others: reserved
19:16 RF_STATE[3:0] RF status
0000: IDLE
1000: RFRUN
Others: reserved
15:6 Reserved Must be kept at reset value.

93



Z

GigaDevice GD32VWbSa&r Manua
5 BLESWEN Oenabl e RF by BLE hardwar e
lenalRIFe by sofamdirRF i s not affected b

4 MCU_PLLDOWN Software set or clear
Software force close, close MCU PLL power. When wireless is in active state, set

this bit shall not work.

3 MCU_PLLUP Software set olrRIMcelaoc(kmu.stHar R2war e c |
Softwarepgmopen MCU PLL power.

2 RFFC Software set or clear (must > 2 | RC16
Sof tewafror ce cl ose, cl ose RF power, fu

shutdown process.

1 RFFS Software set or clear (must > 2 | RC16
Software force start, open RF power,

opening process.

0 RFSWEN 0: RF sequence configured aut oRgutei4d. RIF
sequefed aul t)
1: RF sequence configured by software
4.4.9. RF timer parameter register (PMU_RFPAR)

Address offset: 0x24
Reset value: 0x472A 0164

This register canwbeddfCtésoedwioydhaBR

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Reserved TIM7_PAR[2:0] ‘ TIM89_PAR[3:0] ‘ Reserved ‘ TIM5_PAR[1:0] ‘ TIM4_PAR[1:0] | TIM3_PAR[1:0] ‘
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved ‘ TIM2_PAR[3:0] Reserved TIM1_PAR[6:0] ‘
w w
Bits Fields Descriptions
31 Reserved Must be kept at reset value.
30: 28 Tl M7 _[PARO] Step:250ns, Default: 1lus max: 2us

27: 24 TI M89 [BAR]O0. 1st®ep, default: 0.5us, max 1lus

23:22 Reserved Must be kept at reset value.

21: 20 TI M5_[PARO] 0. 5us step, default :1us , max: 1.5us
19:18 Tl M4 _[PARO] 0. 5us step, default :1us , max: 1. 5us
17:16 Tl M3_[PARO] 0. 5us step, default :1us , max: 1.5us
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15:12 Reserved Must be kept at reset value.
11: 8 Tl M2 _[P3aR0] 1 us step, default 1us, max: 16us
7 Reserved Must be kept at reset value.
6:0 TI M1 _[P&ARO] 0. 1ms step, defauBt 1ms. Ma x : 12. 7ms
XTAL bypass mode: 125ns step defaul't
4.4.10. PMU interagipster ( FMU_ I NT
Address offset: 0x2C
Reset value: 0x0000 0000
This register canwbed-bdCtésoedhwibydhdaBR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLE_PS_|BLE_PS_
Reserved
RISEF FALLF
Bits Fields Descriptions
31:2 Reserved Must be kept at reset value.
1 BLE_PS RISEF 0: No egde changes in BLE_POWER_STATUS is detected.
1: Arising edge of BLE_POWER_STATUS is detected which indicates BLE
requests to wake
0 BLE_PSLBA O0: No egde BLEhROWER STATUSIi s det ect ed.
1: I ndi cat e ®BLEROWER BATUSd ge deft ect ed wh
BLE is ready to sl eep.
4.4.11. PMU interrupt enable register (PMU_I| NTEN]

31

30

y

Address offset: 0x30
Reset value: 0x0000 0000

This regmnsheracceswsed-bixghaolrtbwod)pd (32

29 28 27 26 25 24 23 22 21 20 19 18 17 16

Reserved

15

14

13 12 11 10 9 8 7 6 5 4 3 2 1 0

BLE_PS_|BLE_PS_
Reserved
RISE_EN | FALL_EN
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Bits Fields Descriptions
31:2 Reserved Must be kept at reset value.
1 BLE_PS_RISE_EN 0: Disable BLE_PS_RISE interrupt
1: Enable BLE_PS_RISE interrupt
0 BLE_PS_FALO: Di BLEIPS € al | interrupt
1: E nBilH PR f al | interrupt
4.4.12. PMUI nt ercrluepatr regi ster (PMU_I1 NTC)
Address offset: 0x34
Reset value: 0x0000 0000
This register canwbedbdfttésoedwibydhaBR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLE_PS_|BLE_PS_
Reserved
RISEC FALLC
Bits Fields Descriptions
31:2 Reserved Must be kept at reset value.
1 BLE_PS_RISEFC  Set this bit to 1 clears BLE_PS_RISEF.
Read this bit return 0.
0 BLE PS RACALSethis bit BUEOPSIFAldF.ear s

Read this bit return O.
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5. Reset and clock unit (RCU)

5.1. Reset control unit (RCTL)

5.1.1. Overview
GD32VWs®B®wset control includes the control of thr
reset and backup domain reset. The power reset,
The system reset resets thePprompossemtsoreaeceapt
JTAGontrol | eac kdoognatihne The backup domain reset r e
These resets can be triggered by an external sic
More information abauwets ctrh ebseed riens eéthse VWiollll obM ng s

5.1.2. Function overview

Power reset

The power reset is generated by either an exter
(POR / PDR reset), or by the internal reset gene
resetts seel | registers to their reset valwues. The
be -daeserted when the internal LDO Jvoplotweege rTehgeu l
reset service routine vector is fimepgp. at addr es:

System reset

A system reset is generated by the following ev
A A power reset (POWER_RSTn).

A Aexternal pin reset (NRST).

A A window watchdog timer reset WWDGT_RSTn).

A A free watchdog timer reset (FWDGT_RSTn).

A The SYSRESETREQ bit in RISC-V application interrupt and reset control register is set

(SW_RSTn).

A system reset resets the processor corJeTAGhd pe.
controller and the backup domai n.

A system reset pulse generator guaramteach |roeaevs d
source (external or internal reset).
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Figure 5-1. The system reset circuit

NRST x Fiter
POWER_RST
WWDGT_RST! min 20 us
pluse > System
FWDGT_RSTn. generator Reset
SW_RSTn
Backup domain reset
A backup domain reset is generabadkby demai mgc ol

regi stoepower Vonpppesetr @wh,avief p¥ evi ously been pow

5.2. Clock control unit (CCTL)

5.2.1. Overview

The clock control unit provides a range of frequencies and clock functions. These include a
internal 16 MHz RC oscillator (IRC16M), a high speed crystal oscillator (HXTAL), a low speed
internal 32 KHz RC oscillator (IRC32K), a low speed crystal oscillator (LXTAL), a phase lock
loop digital (PLLDIG), a HXTAL clock monitor, clock prescalers, clock multiplexers and clock
gating circuitry.

The clocks of the AHB, APB and RISC-V are derived from the system clock (CK_SYS) which
can source from the IRC16M, HXTAL or PLLDIG. The maximum operating frequency of the
system clock (CK_SYS) can be up to 160 MHz. The free watchdog timer has independent
clock source (IRC32K), and real time clock (RTC) uses the IRC32K, LXTAL or HXTAL divided
by RTCDIV (in RCU_CFGO register) as its clock source.
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Figure5-2.Cl oc k
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(1) Please refer to TIMERSEL bit in RCU_CFGL1 for detail.
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t he
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BKP HCLK CK_BKP
Prescaler
Hlks4
) HCLK
CK_FWDGT AHB enable :1 ) (0 AHB bus RISC-
— V,SRAM.DMA, perpheral
To FWDGT perbherals)
RTCSRC FCLK
32k Hz
RC32K (free running clock)
APBL CK_APBL
32768k Hz Prescaler PCLKL
LXTAL OSC FMC 124816 80 MHz max 1o APB1 perpherals
RTCDIV Peripheral enable
scs
TIMERL 25
160 MHz
ey |_Joouse
16 MHz TRC16 | CK_IRC16M oot | TIMERx enable
IRC16M MDIV. 10 TIMERL 2,5
CK_HXTAL oK ane
CK_SYS Prescaler —
160 MHz max APB2
+1.2..512 CK_APB2
K PLLDIG 160 MHz max Prescaler PCLK2
= 10 124,816 160 MHz max o APB2 porphorals
Peripheral enable
852 MHz Clock
HXTAL v Monitor TIMERO,15,16
(frequency equal 160 MHz max
to CK_APB2 x1 CK_TIMERX
o
9 L) to TIMER0,15,16
ADC
Prescaler o
PLLDIGSEL 2468
CK_ADC to ADC
40 MHz max
ADC N
PLLDIGDIV_S Prescaler
¥s +5,6,10,20
[ PLLDIG TRNGCK
Veo OSEL bIv to TRNG
TRNG enable
PLLDIG
x CK240_WIFI
240 MHz max
240 MHz max WIFI enable wr
©
BLEDIV CK48_BLE
5 48 MHz max
BLE enable
0BLE
CK_IRC16M
00 CK_LXTAL BLEDIV
- CKBO_RFI
o1 CK_HXTAL =3 D—’» 80 MHz max
N Ci(f)g%u;v 1t CK_PLLDIG RFlenable oRA
234 100} IRC3K
101} cK_SYS
CKOUTOSEL[2:0]
USARTOSEL[1:0] 12COSEL[1:0]
0 CK_SYS
o1 CK_IRCI6M CK_APBL CK_APBL
x CKOUT1DIV 1 K HXTAL CK_SYS CK_SYS 12COCLK.
412345 4
CK_LXTAL fo USARTO CK_IRC16
N CK_PLLDIG CK_RC16M CK_IRC16
CKOUTISEL[1:0]

domai ns
APB2 |/
ock is
ther
status |

ei

The ADCs are clocked by the clock of APB2 divided by 2, 4, 6, 8 or by the clock of AHB
divided by 5, 6, 10, 20, which defined by ADCCK in ADC_CCTL register.

The TIMERs are clocked by the clock divided from CK_AHB. The frequency of TIMERS clock
is equal to CK_APBYX, twice the CK_APBx or four times the CK_APBXx. Please refer to
TIMERSEL bit in RCU_CFG1 for detail.

The TRNG is clocked by the clock of PLLDIG.
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The RTC is clocked by LXTAL clock or IRC32K clock or HXTAL clock divided by 1 to 32
(defined by RTCDIV bits in RCU_CFGO0) which select by RTCSRC bit in backup domain
control register (RCU_BDCTL). After the RTC select HXTAL clock divided by 1 to 32 (defined
by RTCDIV bits in RCU_CFGO0), the clock disappeared when the 1.1V core domain power off.
After the RTC select IRC32K, the clock disappeared when Vpp power off. When the RTC
select LXTAL, the clock disappeared when Voo power off.
The FWDGT is clocked by IRC32K clock, which is forced on when FWDGT started.
The BLE is clocked by 240 MHz RF clock, which can be divided by 5 or 3 to 48 MHz or 80
MHz.
The USARTO is clocked by IRC16M clock or LXTAL clockorSyst em ¢l ock or APB
which selected by USARTOSEL RCU_CFG1 r e
The 12C0 is clocked by IRC16M clock or Sy st e m cl ock,
| 2COSEL bits in RCU_CFG1l register.
5.2.2. Chmacteristics
A 8to 52 MHz High Speed crystal oscillator (HXTAL).
A Internal 16 MHz RC oscillator (IRC16M).
A 32,768 Hz Low Speed crystal oscillator (LXTAL).
A Internal 32 KHz RC oscillator (IRC32K).
A PLLDIG clock source can be HXTAL or IRC16M.
A HXTAL clock monitor.
5.2.3. Function overview
Hi gh speed crystal osci (HXTAL)

The high speed external crystal oscillator (HXTAL), which has a frequency from 8 to 52 MHz,
produces a highly accurate clock source for use as the system clock. A crystal with a specific
frequency must be connected and located close to the two HXTAL pins. The external resistor

and capacitor components connected to the crystal are necessary for proper oscillation.

Figure5-3. HXTAL c¢cl ock source

OSCIN OSCOUT|

4 ¢

il

Crystal
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The HXTAL crystal oscillator can be switched on or off using the HXTALEN bit in the

control register RCU_CTL. The HXTALSTB flag in control register RCU_CTL indicate
s if the high-speed external crystal oscillator is stable. When the HXTAL is powered u
p, it will not be released for use until this HXTALSTB bit is set by the hardware. Thi
s specific delay period i supkntoiwme oas Atsh et
mes stable, an interrupt will be generated if the related interrupt enable bit HXTALST
BIE in the interrupt register RCU_INT is set. At this point the HXTAL clock can be u
sed directly as the system clock source or the PLLDIG input clock.

Select external clock bypass mode by setting the HXTALBPS and HXTALEN bits in the
control register RCU_CTL. During bypass mode, the signal is connected to OSCIN, and
OSCOUT remains in the suspended state, as shown in Eigure 5-4. HXTAL clock source
in bypass mode. The CK_HXTAL is equal to the external clock which drives the OSCIN

pin.

Fi gwbde HXTAL clock source in bypass mode

OSCIN OSCOUT]

EAQ >

I nternal 16M RC oscillators (1 RC16M)

The internal 16 MHz RC oscillator, IRC16M, has a fixed frequency of 16 MHz and is the
default clock source selection for the CPU when the device is powered up. The IRC16M
oscillator provides a lower cost type clock source as no external components are required.
The IRC16M RC oscillator can be switched on or off using the IRC16MEN bit in the control
register RCU_CTL. The IRC16MSTB flag in the control register RCU_CTL is used to indicate
if the internal 16 MHz RC oscillator is stable. The start-up time of the IRC16M oscillator is
shorter than the HXTAL crystal oscillator. An interrupt can be generated if the related interrupt
enable bit, IRC16MSTBIE, in the clock interrupt register RCU_INT, is set when the IRC16M
becomes stable. The IRC16M clock can also be used as the system clock source or the
PLLDIG input clock.

The frequency accuracy of the IRC16M can be calibrated by the manufacturer, but its
operating frequency is still less accurate than HXTAL. The application requirements,
environment and cost will determine which oscillator type is selected.

If the HXTAL or PLLDIG is the system clock source, to minimize the time required for the
system to recover from the Deep-sleep Mode, the hardware forces the IRC16M clock to be
the system clock when the system initially wakes-up.

If USARTO and 12C0 select IRC16M as function clock, the IRC16M will be force on according
to USARTO and 12C0 function.
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Phase | ocked | oop digital (PLLDI G)

There is ainternal phase locked loop digital, PLLDIG. The PLLDIG could be used to generator
system clock (no more than 160 MHz) and division-clock which used to TRNG.

The PLLDIG can be switched on or off by using the PLLDIGEN / PLLDIGPU bit in the
RCU_CTL register. The PLLDIGSTB flag in the RCU_CTL register will indicate if the PLLDIG
clock is stable. An interrupt can be generated if the related interrupt enable bit, PLLDIGSTBIE,
in the RCU_INT register, is set as the PLLDIG becomes stable.

The PLLDIG are closed by hardware when entering the Deepsleep / Standby mode or HXTAL
monitor fail when HXTAL used as the source clock of the PLLDIG.

Low speedl coysitl | at or (LXTAL)

The low speed external crystal or ceramic resonator oscillator, which has a frequency of
32,768 Hz, produces a low power but highly accurate clock source for the real time clock
circuit. The LXTAL oscillator can be switched on or off using the LXTALEN bit in the backup
domain control register (RCU_BDCTL). The LXTALSTB flag in the backup domain control
register (RCU_BDCTL) will indicate if the LXTAL clock is stable. An interrupt can be
generated if the related interrupt enable bit, LXTALSTBIE, in the interrupt register RCU_INT
is set when the LXTAL becomes stable.

Select external clock bypass mode by setting the LXTALBPS and LXTALEN bits in the backup
domain control register (RCU_BDCTL). The CK_LXTAL is equal to the external clock which
drives the OSC32IN pin.

I nternal 32K RC oscillator (I RC32K)

The internal RC oscillator has a frequency of about 32 KHz and is a low power clock source
for the real time clock circuit or the free watchdog timer. The IRC32K offers a low cost clock
source as no external components are required. The IRC32K RC oscillator can be switched
on or off by using the IRC32KEN bit in the reset source / clock register (RCU_RSTSCK). The
IRC32KSTB flag in the reset source / clock register RCU_RSTSCK will indicate if the IRC32K
clock is stable. An interrupt can be generated if the related interrupt enable bit IRC32KSTBIE
in the clock interrupt register (RCU_INT) is set when the IRC32K becomes stable.

System clock (CK_SYS) selection

After the system reset, the default CK_SYS source will be IRC16M and can be switched to
HXTAL or CK_PLLDIG by changing the system clock switch bits, SCS, in the clock
configuration register 0, RCU_CFGO0. When the SCS value is changed, the CK_SYS will
continue to operate using the original clock source until the target clock source is stable.
When a clock source is directly or indirectly (by PLLDIG) used as the CK_SYS, it is not
possible to stop it.
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HXTAL c¢cl ock monitor (CKM)

The HXTAL clock monitor function is enabled by the HXTAL clock monitor enable bit,
RFCKMEN, in the control register (RCU_CTL). This function should be enabled after the
HXTAL start-up delay and disabled when the HXTAL is stopped. Once the HXTAL failure is
detected, the HXTAL will be automatically disabled. The HXTAL clock stuck interrupt flag,
CKMIF, in the clock interrupt register, RCU_INT, will be set and the HXTAL failure event will
be generated. This failure interrupt is connected to the Non-Maskable interrupt, NMI, of the
RISC-V. If the HXTAL is selected as the clock source of CK_SYS or PLLDIG and CK_PLLDIG
used as system clock, the HXTAL failure will force the CK_SYS source to IRC16M and the
PLLDIG will be disabled automatically. If the HXTAL is selected as the clock source of
PLLDIG, the HXTAL failure will force the PLLDIG closed automatically.

Clock output capability

The clock output capability is ranging from 32 KHz to 160 MHz. There are several clock
signals can be selected via the CK_OUTO clock source selection bits, CKOUTOSEL, in the
clock configuration register 0 (RCU_CFGO0). The corresponding GPIO pin should be
configured in the properly alternate function I/O (AFIO) mode to output the selected clock
signal. The CK_OUT1 is seleced by CKOUTI1SEL, in the clock configuration register 0

(RCU_CFGO0).

Table5-1.Cl ock output O source select

Clock Source 0 | Clock Source
000 CK_I RC16M
001 CK_LXTAL
010 CK_HXTAL
011 CK_PLLDI G
100 CK_I RC32K
101 CK_SYS
110 Reserved
111 Reserved

Table5-2.Cl ock output 1 source select

Clock Source 1 Selection bits Clock Source
00 CK_SYS
01 CK_IRC16M
10 CK_HXTAL
11 CK_PLLDIG

The CK_OUTO frequency can be reduced by a configurable binary divider, controlled by the
CKOUTODIV bits, in the clock configuration register (RCU_CFGO0).

The CK_OUT1 frequency can be reduced by a configurable binary divider, controlled by the
CKOUT1DIV bits, in the clock configuration register (RCU_CFGO0).
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Vol tage control

The 1.1V domain voltage in Deep-sleep mode can be controlled by DSLPVS[1:0] bit in the
Deep-sleep mode voltage register (RCU_DSV). 1.1V domain voltage selected in deep-sleep

mode.

Table5-3.11V domain voltage -sledegptmade n deep

DSLPVS[1: 0] Deegd eep mode vo
00 1.1
01 1.0
10 0.9
11 0.9

The RCU_DSV register are protected by voltage key register (RCU_VKEY). Only after write
0x1A2B3C4D to the RCU_VKEY, the RCU_DSV register can be written.
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5.3. Register definition

RCU base address: 0x4002 3800

5.3.1. Control register (RCU_CTL)

Address offset: 0x00
Reset value: 0x0040 xx83 where x is undefined.

This register can be accessed by byte (8-hit), half-word (16-bit) and word (32-bit)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HXTALR HXTALP PLLDIGS | RFCKME | PLLDIGE | PLLDIGP HXTALB |HXTALST| HXTALE
Reserved Reserved Reserved
EADY U B N N V] PS B N
w w r w w w w w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC16MR | IRC16MS | IRC16ME
IRC16MCALIB[7:0] IRC16MADJ[4:0]
FON B N
r w w r w
Bits Fields Descriptions
31 HXTALREADYHi gh speed crystal oscill athorchr eady,b
HXTALEN.is off
0: HXTAL is not ready.
1: HXTAL is ready.
30: 29 Rservered Must be kept at reset value.
28 HXTALPU High speed crystal oswcp | wati eah CHXTALL
HXTALEN.is off
Set and reset by software. Resslte dp
mo de .
0: Hi gh speed crystal oscillator powe
1: Hi gh speed crystal oscillator powe

27: 24 Rservered Must be keptvatuee

23 PLLDI GSTB PLLDI G sctladbc Kfilzaagt i on
Set by hardware to indicate if the PL
0: PLLDI G is not stable.
1: PLLDI G is stable.

22 RFCKMEN HXTAL c¢cl ock monitor enable, check RF
0: Di s ehbilgeh tstpeeed cryst al oscillator (
1: Enabl e the high speed crystal oscCi

21 PLLDI GEN PLLDI G enabl e, this bit cannot be res
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cl ock

Set and reset byhapfwwaneewh®&psselhd ébpy i ar
mode .

0: PLLDI G disable.

1: PLLDIG enabl e.

20 PLLDI GPU PLLDI G power up, this bit cannot be r
cl ock
Set and reset by software. Resslteeady drn
mo de .

0: PLLDI G power down.
1: PLLDI G power up.

19 Rservered Must be kept at reset value.

18 HXTALBPS High speed crystal oscillator (HXTAL)
The HXTALBPS bit can be written onl y0.
0: Di sable the HXTAL bypass mode.
1: Enable the HXTAL bypass mode in wh
input cl ock.

17 HXTALSTB Hi gh speed crystal oscillator (HXTAL)
Set by hardware to intdbcate sBfabhe HK
0: HXTAL oscillator is not stable.
1: HXTAL oscillator is stable.

16 HXTALEN Hi gh speed crystal oscillator (HXTAL)

Set and reset by sod$é¢wadkeisfathreed HXTA Lc
as the sglotrearhécIPLDI G i s used ag$ hehdd
used as the source LtfodKTAE ¢heckLad

hardware | imitations can't disable th
and HXTAL as PLKEDIIGF inlpiug kilwobcis forc
wi || automatically | unfpe steot |bRYC lh6av cswasi
Deepl eep or standby mode. Reset by ha
0: High speed crystal oscillator disa
1: High spgstal oscillator enabl ed.
15: 8 |l RC16 MCALI I nternal 16 MHz RC Oscillator calibra
These bits are |l oad automatically at
7:3 |l RC16 MADJ[ I nternal 16 MHz RC oscillator clock t

These bits d&dteaset WBhesori mming valu
added to the | RC16MCALI B[ 7:0] bits. T
6

to 1 MHz N 1 %.

2 | RC1IRBRAVON I nternal 16 MHz RC RF differential c |
Set and reset by dcef tswear a.f THHRICS 6BMIEIN d
0: I nternal 16 MHz RC RF differential
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1: I nternal 16 MHz RC RF differential
1 | RC16MSTB | RC16M internal 16 MHz RC oscillator s
Set by hardware to indircatse sitfabtlhee alnR
0: |l RC16M oscillator i's not stabl e.
1: | RC16M oscillator is stable.
0 |l RC16 MEN I nternal 16 MHz RC oscillator enabl e
Set and reset by software. This bit c

the system dhlacdkwvar @etwhley -sll eeaewi nogr [setea

the HXTAL c¢clock is stuck at a |l ow or

0: I nternal 16 MHz RC oscillator disa

1: I nternal 16 MHz RC oscillator enab
5.3.2. PLL register (RCU_PLL)

Address offset: 0x04
Reset value: 0x0000 0000

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLLDIGS
Reserved
EL
rw
Bits Fields Descriptions
31:16 Reserved Must be kept at reset value.
15 PLLDI GSEL PLLDI G clock source selection
Set and reset by software to control
0: |l RC16M clock selected as source cl
1: HXTAL c¢cl ock selected as source cl o
140 Reserved Must be kept at reset value.
5.3.3. Clock configuration register 0 (RCU_CFGI

Address offset: 0x08
Reset value: 0x0000 0000

This register can be accessed by byte (8-hit), half-word (16-bit) and word (32-bit)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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CKOUT1SEL[1:0] CKOUT1DIV[2:0] CKOUTODIV[2:0] CKOUTOSEL[2:0] RTCDIV[4:0]
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
APB2PSC[2:0] APB1PSC[2:0] Reserved AHBPSC[3:0] SCSS[1:0] SCS[1:0]
w w w r w
Bits Fields Descriptions
31:30 CKOULTSEL[ 1:CKOUT1 cl ock source selection
Set and reset by software.
00: Sysclk selected.
01: Internal 16M RC Oscillator <clock
10: High speed crystal oscillator clo
11: CK_PLLDIG clock selected.
29: 27 CKOUT1DI V[ The CK_®UvVWilder which the CK_OUT1 freq
See bits 31:30 of RCU_CFGO for CK_OUT
Oxx: The CK_OUT1 is divided by 1.
100: The CK_OUT1 is divided by 2.
101: The CK_OUT1 is divided by 3.
110: The CK_OUT1 is divided by 4.
111: The CK_OWIyl 56.s divided
26: 24 CKOUTODI V[ The CK_OUTO divider which the CK_OUTO
See bits 23:21 of RCU_CFGO for CK_OUT
Oxx: The CK_OUTO is divided by 1.
100: The CK_OUTO is divided by 2.
101: The CK_OUTO is divided by 3.
110: The CK_QWTWO biys 4di v
111: The CK_OUTO0 is divided by 5.
23:21 CKOUTOSEL[ CKOUTO cl ock source selection
Set and reset by software.
000: I nternal 16M RC Oscillator clock
001: Low speed crystal oscillator clo
010: Hi gh speield ztrgrstallools (HXTAL) se
011: CK_PLLDI G clock selected.
100: I nternal 32K RC Oscillator clock
101: SYSTEM cl ock selected.
110 / 111: Reserved.
20: 16 RTCDI V[ 4: ORTC clock divider factor
Set and reset by soft wamreer.atTohre scel docikt s
than 1MHz) from HXTAL c¢cl ock
00000: CK_HXTAL [/ 1.
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00001: CK_HXTAL [/ 2.
00010: CK_HXTAL [/ 3.
00011: CK_HXTAL [/ 4.
é
11111: CK_HXTAL [/ 32.

15: 13 APB2PSC[ 2: APB2 prescaler selection
Set and reset by soB2waleckodcwehsroh
Oxx: CK_AHB selected.
100: (CK_AHB [/ 2) selected.
101: (CK_AHB [/ 4) selected.
110: (CK_AHB / 8) selected
111: (CK_AHB / 16) selected

12:10 APB1PSC[ 2: APB1 prescaler selection
Set and reset by softwadevieioantmbl o
Oxx: CK_AHB selected.
100: (CK_AHB [/ 2) selected.
101: (CK_AHB [/ 4) selected.
110: (CK_AHB / 8) selected
111: (CK_AHB / 16) selected

9: Reserved Must be kept at reset value.

7: AHBPSC[ 3: 0OAHB prescaler selection
Set and rewatebyosobntrol the AHB cl o
00X XX : CK_SYS selected
1000: (CK_SYS |/ 2) selected.
1001: (CK_SYS |/ 4) selected.
1010: (CK_SYS |/ 8) selected.
1011: (CK_SYS / 16) selected.
1100: (CK_SYS / 64) selected.
1101: (CK_SYS / 128) selected.
1110K_$¥¥S / 256) selected.
1111: (CK_SYS / 512) selected.

3: SCSS[1: 0] System clock switch status
Set and reset by hardware to indicate
00: select CK_IRC16M as the CK_SYS so
01: select CK_HXTAL as the CK_SYS sou
10sel ect CK_PLLDI G as the CK_SYS sour
11: no clock for CK_SYS source.

1: SCS[1: 0] System clock switch
Set by software to select the CK_SYS
inherent |l atency, sof tware shoul d hi ag
complete or not. The switch wil |l -sdheeefp
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standby mode or HXTAL failure is dete
is selected directly or indirectly as
whext®11l is written. SCS wild.l keep the
00: select CK_IRC16M as the CK_SYS so
01l: select CK_HXTAL as the CK_SYS sou
10: select CK_PLLDI G as the CK_SYS so
11: no clock for CK_SYS source.

5.3.4. Clock interrupt register (RCU_INT)

Address offset: 0x0C
Reset value: 0x0000 0000

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLDIGS HXTALST [ IRC16MS | LXTALST | IRC32KS
Reserved CKMIC Reserved
TBIC BIC TBIC BIC TBIC
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLLDIGS HXTALST | IRC16MS | LXTALST | IRC32KS PLLDIGS HXTALST [ IRC16MS | LXTALST | IRC32KS
Reserved Reserved CKMIF Reserved
TBIE BIE TBIE BIE TBIE TBIF BIF TBIF BIF TBIF
w w w w rw r r r r r r
Bits Fields Des croingst i
31: 24 Reserved Must be kept at reset value.
23 CKMI C HXTAL clock stuck interrupt clear

Write 1 by software to reset the CKMI
0: Not reset CKMIF fl ag.
1: Reset CKMIF fl ag.

22 PLLDI GSTBI PLLDI G stabilization interrupt clear
Write 1 btyosomésetarthe PLLDIGSTBIF fl a
0: Not reset PLLDIGSTBIF fl ag.
1: Reset PLLDIGSTBIF fl ag.

21: 20 Reserved Must be kept at reset value.

19 HXTALSTBI CHXTAL stabilization interrupt clear
Write 1 by software to reset the HXTA
0: Not resBEtFHXITAGST
1: Reset HXTALSTBIF fl ag.

18 |l RC16MSTBI I RC16M stabilization interrupt cl ear
Write 1 by software to reset the | RC1
0: Not reset | RC16MSTBIF fl ag.
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1: Reset | RC16MSTBIF fl ag.

17 LXTALSTBI CLXTAL stabilization interrupt clear
Wr i tbhey Isoft ware to reset the LXTALSTBI
0: Not reset LXTALSTBIF fl ag.
1: Reset LXTALSTBIF fl ag.

16 |l RC32KSTBI I RC32K Stabilization interrupt clear
Write 1 by software to reset the | RC3
0: Not reset | RC32KSTBIF flag.
1: Reset | RC8@KSTBI F f

15 Reserved Must be kept at reset value.

14 PLLDI GSTBI PLLDI G stabilization interrupt enabl e
Set and reset by software to enable /
0: Disable the PLLDIG stabilization

1: Enable théi PatDobBG shakirrupt.

13:12 Reserved Must be kept at reset value.

11 HXTALSTBI EHXTAL stabilization interrupt enabl e
Set and reset by software to enable /
0: Disable the HXTAL stabilization in
1: EneaeblHXTAL stabilization interrupt.

10 |l RC16MSTBI I RC16M stabilization interrupt enabl e
Set and reset by software to enable /
0: Disable the |1 RC16M stabilization
1: Enabl e the | RClréuts.t abilization in

9 LXTALSTBI ELXTAL stabilization interrupt enabl e
LXTAL stabilization interrupt enabl e
0: Di sable the LXTAL stabilization in
1: Enabl e the LXTAL stabilization int

8 |l RC32KSTBI I RC32K stabilization interrupt enabl e
|l RC32K stabilization interrupt enabl e
0: Disable the I RC32K stabilization i
1: Enabl e the | RC32K stabilization in

7 CKMI F HXTAL c¢clock stuck interrupt f1l ag

Set by hardware when the HXTAL cl ock
Reset when tsheet tGKMI C bit by software.
0: Clock operating normally.

1: HXTAL clock stuck.

6 PLLDI GSTBI PLLDI G stabilization interrupt flag
Set by hardware when the PLLDIG is st
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Reset when setting the PLLDIGSTBIC bi
0: No PLLDIG stabilization interrupt
1: PLLDI G stabilization interrupt gen

5: 4 Reserved Must be kept at reset value.

3 HXTALSTBI FHXTAL stabilization interrupt flag

Set by hardware when the High splkeids 8
and the HXTALSTBIE bit is set.
Reset when setting the HXTALSTBIC bit

0: No HXTAL stabilization interrupt g
1: HXTAL stabilization interrupt gene
2 |l RC16MSTBI I RC16M stabilization interrupt fl ag

Set by har dvhaer el nwheernn a | 16 MHz RC osc
Il RC16MSTBI E bi't is set.
Reset when setting the | RC16MSTBI C bi

0: No | RC16M stabilization interrupt

1: Il RC16M stabilization interrupt gen
1 LXTALSTBI FLXTAL sattaboinl iiznterrupt fl ag

Set by hardware when the | ow speed 32

the LXTALSTBIE bit i s set.

Reset when setting the LXTALSTBIC bit
0: No LXTAL stabilization interrupt g
1: LXTAL stebrbubprageoerrabed.

0 | RC32KSTBI I RC32K stabilization interrupt flag
Set by hardware when the internal 32
|l RC32KSTBI E bit is set.

Reset when setting the | RC32KSTBI C bi
0: No | RC32K straehaidy zianttieornr ucpltocgke ner at
1: | RC32K stabilization interrupt gen

5.3.5. AHB1l reset register (RCU_AHB1RST)

Address offset: 0x10
Reset value: 0x0000 0000

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ BLERST ‘ Rserved ‘DMARST‘ Reserved
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved WIFIRST | CRCRST Reserved PCRST | PBRST | PARST
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rw w w rw w
Bits Fields Descriptions
31 BLERST BLE reset
This bit is settwadereset by
0: No reset.
1: Reset the BLE.
30: 22 Reserved Must be kept at reset value.
21 DMARST DMA reset
This bit is set and reset by software
0: No reset.
1: Reset the DMA.
20: 14 Reserved Must be kept at reset value.
13 WI FI RST WI FI reset
Thi ss bsdegt iand reset by software.
0: No reset.
1: Reset the WIFI
12 CRCRST CRC reset
This bit is set and r et by software
0: No reset
1: Reset the CRC.
11: 3 Reserved Must be kept at reset al ue.
2 PCRST GPI O port C reset
This bit i s entaraend r et by soft
0: No reset
1: Reset the GPI O por C.
1 PBRST GPI O port B reset
This bit is set and r et by software
0 No reset
1 Reset the GPI O por B.
0 PARST GPI O port A reset
This bit is set and r et by software
0 No reset
1: Reset the GPI O por A.
5.3.6. AHB2 reset register (RCU_AHB2RST)

Address offset: 0x14
Reset value: 0x0000 0000
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This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit)
31 30 29 28 27 26 25 24 23 22 21 20 19 17 16
Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
TRNGRS PKCAUR
Reserved HAURST | CAURST Reserved
T ST
w w w w
Bits Fields Descriptions
31:7 Reserved Must be kept at reset value.
6 TRNGRST TRNG reset
This bit is et and reset by software
0: No reset
1: Reset the TRNG.
5 HAURST HAU reset
This bit is set and reset by software
0: No reset
1: Reset the HAU.
4 CAURST CAU reset
This bit is set and reset by software
0: No reset
1: Reset the CAU.
3 PKCAURST PKCAU reset
This bit is set and reset by software
0: No reset
1: Reset the PKCAU.
2:0 Reserved Must be kept at reset value.
5.3.7. AHB3 reset register (RCU_AHB3RST)
Address offset: 0x18
Reset value: 0x0000 0000
This register can be accessed by byte (8-hit), half-word (16-bit) and word (32-bit)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
’ Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reserved ’ QSPIRST | Reserved

w
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Bits Fields Descriptions
31:2 Reserved Must be kept at reset value.
1 QSPI RST QSPI reset
This bit is set and reset by software
0: No reset.

1: Reset the QSPI

0 Re swad Must be kept at reset value.

5.3.8. APBl1 reset register (RCU_APB1RST)

Address offset: 0x20
Reset value: 0x0000 0000

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

USARTO | UARTIR

Reserved PMURST Reserved I2C1RST | I2CORST Reserved Reserved
RST ST
rw rw I\ w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMER5R TIMER2R | TIMER1R
RFIRST Reserved Reserved Reserved
RST ST ST ST
w w w 2 w
Bits Fields Descriptions
31:29 Reserved Must be kept at reset value.
28 PMURST PMU reset
This bit is set and reset by software
0: No reset.

1: Reset t he PMU

27:23 Reserved Must be kept at reset value.

22 Il 2C1RST I 2C1 reset
This bit is set and reset by software
0: No reset.

1: Rebetl 2C1.

21 | 2CORST |1 2C0 reset
This bit is set and reset by software
0: No reset.

1: Reset the | 2CO.
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20: 19 Reserved Must be kept at reset value
18 USARTORST USARTO reset
This bit is set and reset by software
0: No reset.
1: Reset the USARTO.
17 UARL1IRST UART1 reset
This bit is set and reset by software
0: No reset.
1: Reset the UART1.
16 Reserved Must be kept at reset value.
15 RFI RST RFI reset
This bit is set and reset by software
0: No reset.
1: Reset the RFI
14:12 Reserved Must be ekseeptt vaatl ure.
11 WWDGTRST WWDGT reset
This bit is set and reset by software
0: No reset.
1: Reset the WWDGT.
10:5 Reserved Must be kept at reset value.
4 TI MER5RST Tl MER5 reset
This bit is set and reset by software
0: No reset.
1: Reset the TI MERS.
3:2 Reserved Must be kept at reset value.
1 TI MER2RST Tl MER2 reset
This bit is set and reset by software
0: No reset.
1: Reset the TI MER2.
0 TI MER1RST TI MER1 reset
This bit is set and reset by software

—

0: No rese
1: Reset the TI MER1.

5.3.9. APB2 reset (BGQUsSARBB2RST)

Address offset: 0x24
Reset value: 0x0000 0000
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This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER16 | TIMER15
RFRST Reserved Reserved
RST RST
rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG UART2R TIMEROR
Reserved Reserved | SPIRST Reserved ADCRST Reserved Reserved
RST ST ST
w w w w w
Bits Fields Descriptions
31 RFRST RF reset
This bit is set and reset by software
0: No reset.
1: ResRR. t he
30:19 Reserved Must be kept at reset value.
18 TI MER16RSTTI MER16 reset
This bit is set and reset by software
0: No reset.
1: Reset the TI MER16.
17 TI MER15RSTTI MER15 reset
This bit is set and reset by software
0: No reset.
1: Reset the TI MER15.
16: 15 Reserved Must be kept at reset value.
14 SYSCFGRST SYSCFG reset
This bit is set and reset by software
0: No reset.
1: Reset the SYSCFG.
13 Reserved Must be kept at reset value.
12 SPI RST SPI reset
This bit is set and reset by software
0: Netres
1: Reset the SPI
11:9 Reserved Must be kept at reset value.
8 ADCRST ADC reset
This bit is set and reset by software
0: No reset.
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